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'Han- R nH.tr/ is not a universally appreciated 
IfiTfn, fe-n, ji tho author sayg. ii has become 
an ai3:0tr.iflWfi ^racriptian of Ihe world of 
flfnniflur radio. which today nag a wide and 
growing following S?ma enthugiagts are 
CMtan" fo acquire flijju fFienrt suitable for 
llaiftning purposes only, areas others are 
nor satisfied i-nril they have obtained the 
j^snuripwnoKlkiH 1r-mating their own radio 
Irani; minions, 

lA'hfltgvur their aime, itiig book aKplwnrs 
jh simplp i-firms svn^hing of rhe wchnlc- 
ijlii:^i nf i hfi subject and the 'language' or 
amateur r^dio- corwnunicflipon. Ho attempt 
■s mads Co cover all the Technical gmund 
already COV^ed adequately by many teTLl- 
bnokg but ir does deal wlih transmitting 
n-nd rBceiwng equipment m$ Insmih-ix^n and 
maintenance, rhe OfMrA^kMt d 1 ^nptiur 
EtnuOAS: call Si^OS, Amateur Iran^milling 
licences ■! w;lh utjfi Syllabus ral ihn Ministry of 
Posts an j leiecurivnurhcn-ixins us/im nniion 
included Ml an Appendix^ nnH Amoieur 
FLgM Call Slgni Transmitting by means of 
soaech end cht Mcwso Cod& ore elEO de¬ 
scribed In daralL 

Mr. Wurririy s already well known in hie 
books for lid claar u-jpggilian ol the whj&Ct 
ol radio tpriwginirwrE pnd once again he hag 
iliusharifd his work with a whole range of 
drflwlnga which will help to clarify many 
flipocis af the Rubjed This ie the ideal book 
for Anynnn who wi&hae to rcvaete? Uie intri¬ 
cacies u\ amateur rad»o broadcaeting and lo 
uitdcrsinrid folly his subject without she 
necessity nF becoming an B*pert in the 
thmry □( rpd-JO wd *adio construction. 
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INTRODUCTION 


T hat chfr boot b tititd ^ a gitfd* e hau hapiq 1 calls for An 
immediate apology. I lie otibliahed amateur radio enthusiast does 
]jut relish ttie term H hata’ F as It hisim urifortunateconnoEMkin- Ytl 'ha?,l 
ftA&ao 1 Li the one complete description which ntt&fls ihr -world of 
amateur mdi 0 to the outsider, or the would-be enthusiast who bos yet 
1.0 Kart finding out wbai it is all about. And because this it a book fur the 
beginner and complete novice, tta is why thia parEiindar title was used- 
basically it is intended as an introduction to the world of amateur 
radio, a subject which can be eutLfusicig in several ways. It is a technical 
wnrld B utilising technical equipment operated in a technics] way, That 
in itself b no barrier to the novice, for the necessary equipment can 
itadily Iju pute!iiised r atid the cost is not necessarily higlt* Aj will he 
■(town, ?Ln ordinary dnmraBin f«odV£? Capable Hif readying ‘VhnrC wave" 
can be a starring point, Hut to proceed to the stage where the enthusiast 
can 'talk/ as wed] as l Eiit£D ? p a formcf quaMkarion ii necessary before he 
(or she) i| allowed froedum |he tVfDlblfi air Iptffl hit Amateur 
tranmrisroons. This means Undying for, and pa^tng 3 the written ex¬ 
amination set try die Ministry of I'osts and TeletommuiucaiiQ-ns— 
wJtfch [icmcenncd wiih ^djiLii^iiict 

The language ufthc world of taW^ur radio, too, La rpiitn rlilforent 
from that of everyday life- Even spoken meimigcf nmr. code letters as wdl 
as wrtrdi, for brevity acid denier understanding [once you know what 
the code fr all about t), And telegraphy is all code—not just Mm, but 
Vjxle r and 'words 1 used together, Sn bcith tlie 'apulen 1 and "written" 
messages on the amateur wave hands c-au l*r a "new* language as far ai 
the tLfrviet il CObEiemcd, 

The mam aim of this bwk h u> Lxpdflio both what ■[edinicaJitiw* and 
'J^T^gujige 11 are aU about—and wHji they mnn r There are many 
c^edtrnt tesiboofcs available which de-il with c^-hmcnJidea in detail, but 
they L-aji be heavy going for the novice (and even quite impoiaiWe to 
MndenLajjd without Sume prcvLuUS fcnowEedge of radio Lrchnullifyj r 
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INTRODUCTION 

Hus book aims iic bridging tJid jgap between starting from Ecraich u.ck 9 
the normal textbook or Advanced treatment of amateur nadio subjeCtt, 
For that ivoLuiiL ii iell? you sion-f circuiti, Ijul not hnw lo build, or design 
raimplete wes {even the majority uf txpt Henced amateur radio operators 
use 1 bought' equipment., mymt), It aims at making- the wMe .subject 
ieid—Ld jliJ uiirlifn^inrlaWc. Skip the lectiucis which base no immediate 
appea 1 1 and come back to them. ]iat«r P They will then 'nuke snim', aferr 
you have gained a UleIf practical experience,, ovrn pu just a lutencr 1 - 
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CHAPTER. I 


THE WORLD OF AMATEUR RADIO 

T irpounwouT lH^ world there: arc lomctiring like half a million 
amateur radio enthusiasts with their own radio itninm, enmrmmi- 
citing regularly with oilier rnihuAsaxia in tbrir own country and 
snore d-tenmi ttjunirieJ. Grejil Britain alone contributes some 20,000 
amateur radio licence holders co ibis total. To cLis fignere, however, 
nnc must add the tens uf dniUMandi of Klntt«U» who merely UsU rt to 
iimai^iir mrlir* bhemuJc^Jits, They do no( have a complete radio station 
of their own, merely a suitable receiver w I lie El only requirra an 
'tifchnary’ radio lieetioc to □.« -uni ihe more technical licence 
obligatory for amateur radio transmission, to qualify for which the ap¬ 
plicant has to pass both a EhroretkaJ and practical rxammation (see 
Appendix. 1 }, 

An yon r who ban a domestic type receiver capable of receiving die 
appropriate wavelength for frequency) of amaieui' IramnyjaLein* r.an 
thus take part in die worid of inutnur radio. a( vxXttmlly no coat—and 
certainly vdihuiLt hiving 10 undergo* any special study or training. Once 
btecttt hai been awakened, however, be (or she) will tilniosi Cfirfamly 
vrant to acquire a more suitable receiver, met a taticr nerial syslera, 
And extend t<rth lEi m scope -and enjoyment of itmaleur broadcast 
receptinn, 

1 .earning the Morse code vrfEL further ex mad dir enrExagc available by 
making ii posubk- cl> mfcf down W furrier wave) nr telegraphic 
1 r'lj^s.ici i:v;i ; 11 is as well m the spoken word. or fedephany, iucb luessafies 
may hr dillkult Id understand at Tint, with their special use nf curie 
letters and abbrevtadotLS—Intredneitig the liileateT Er> the wnrld of 
Tndioesc". Hul thca: a it mi-ant u 1 1 hi understood. and are readily 

barm- me Ch-npter Apart from the fiitt that 'radiocse 7 condenses 
message* pent—and there Is plenty of time to translate ibrm after they 
have been taken down—another advantage is thic many nf the rnde* 
□■re intcnationaDy mepM and mean dm iitm? -in any country, A 
durance in lauguagn need be no* barrier En W traosmBEOiH, The 
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EE AM RADIO 


LnE iie'cm-i lLc n given flEirtS rigbC wit h [hi: eall-sigll LLSeLT-—A1>diji a code 
which will identify the coEcntry of origin (w* Appendix II) „ 

fie kterestmg (and technically undeioandiiig) con LiatenSng to 
Urrulnu- radio liniadsatLs be tiiAL many edtU^CfikTltt 1>IJ lliit 

ntonr ■ being generally known by roller amateirr rad in- enthurijut* 11 
"SWLV (Short Wave Listeners). Some thomands further this interest 
llimuph tiiCmUrOllnp uf the Radio SHwirly nf Gnat Britain, with 
recognition m- amateur jJrcrHvu, i,e, "BRS 1 (British R«ei™g Stations) 
or 'ORS 1 {Overseas Receiving Statkna). 

The majnnEy whn- lafcr Up the hcdiiiy nn chlsl ham, hwflta*, ujmaily 
plnn to become a 'full' station and undertake transmission as well to 
enter more completely kto the amateur radio world. Ocher beginners 
jump right in at (hr de-rp end, HI it wrra, arid asen for a Sound IJnt:lKt 
A or El as soon as possible. This will entail n certain amount of study and 
work, and with only two chances a year to take mud puss die necessary 
tkdfdidll examination [tft Appends I}- 

Examination requirements art not wry hard. I'Eie examinatkons are 
not competitive and cJ vt. quciuous are SLralgl i d^nvaid. A pass Es ruucli 
Kaaier lo achieve ihan. fo the tmm\ rtttfcmic i^timinfttfPnl, lu fa^l, 
anyone with a genuine interest in the subject should pass hire time 
without any difficulty, provided lie (or she] completes the neccHary 
study «f the UyU^bcrt pjbjectS. Age El nn hard IT at a|L, l! may hr rasier 
to study lor IrMaminatjons in the immediate pcat-school years of one's 
liTe T LuL a liigh proportion of people of retirement age achieve equal 

fluc;fmu in thr R^tifo Amateur*' Mtithn^ Lh]n^, rvCn starting W-ik nn 

previous knowledge of radio technology, And they msJte excellent radio 
station operator!! 

Ttarr La ;lUu> An "Ciplfon" nan llin type of Ucenoe obtained. Pasting 
ihe written examination qua lilies the applkaiil fin - nn Amateur (Sound) 
licence B, permuting telephony (speech} operation cm specific n&/ 
amateur Land frequencies. A separate prac tica] exarnlno lioi i showing a 
rKLiimiiibl* pmfirifncy in Mr*™- Gwfo WndJl^ and Waiving i i nK;f»jary 
in order to qualify for Amateur (Sound) licerWe A, which permiss opera* 
tion in telephony or Morse on ad the appropriate amateur bands, 

AmaStur Radia fiends 

Tii ihe ep-Hy dap of radio two mwn broadcast bauds came to be 
recogriized —tong ctaw with a wavelength from 600 io 2^000 metres" 
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TIER WOULD OF AHaTEUH RADIO 

and mr&nm umpr w+th a wavelength uf um.i to 600 metres. RnHio wave¬ 
lengths of k-ss than 200 mcEtra wptp classified as rAorl wtir* and generally 
regarded as uscliaj for radio trnriEimLitioaLi, or Limited only Lo "firm <jf 
sight" range. 

The short-wave hand thus remained relatively free of official and 
oemmereia! rcqu[hnmrnis p and was tEic one exploited by the early 
RTTULi-Eiir ratlin enthuffiaita, uj^iil mdi lime as experience and Eccbun- 
[ogieal ndvancef sSlowllI dial tbe short-wave band indeed, a most 
usable range of bixudcost frequencies. I [ woj <jvm possible (o extend the 
u^ahlr baud to J-ST below the liiiiJu uriginalLy visualized, st> lIui further 
subdi™on waa intMluecd, The short-wave hand wu defiued by the 
range of wavdengfht from 300 down to ie> uwlTei^ and rapidly became 
^vcTL-n.Ni.vded, Still shorter wavtSculhl, i.c. less tlian to tncLr-u, wr.^ 
classified as sA/ - (very high frequency), and again pruvtd usable lor 
special broadirucL rociliTia, EeJcvisluu, radar aitd radio commujucariojij. 

The olcimale—and inevitable -result was that [Ilc whule af the 
practical radio tmusiniauun range^ imm the upper rnd tufthe long wave 
down into z:hf r needed -some form of pmi-nriLfon or Dontrol in order to 
a-Vtiid ■Lmultaneous use of the aame wavelengthi by dJITcrcjit itaddnS, 
and consequent losa of rntdligabtlity tJkrough iflttrfprnCc As 3 general 
rule, die sEu.irirr shr wAvckngtli th-L i.oaiiT it is to achieve separuiion,. 
die starter the wavelength ih^ respective Bands, die tnnre these 
I^LTiicular bands tend iu Ijre.ume filled and overenatydedL ITim ate nl^> 
■other teeljiiical ir:L-:iiryi why more individual sLations can be fitted kilo 
tEic medium wave h^nd tlum lLic lung wave band, oik jo on duwii dae 
aode. 

Since the main demand bar to mecc official nnd rommencial iequire- 
menti, die avalhihnlity of'tree F radio tpanc inevitably tends lo become 
munr and more restricted oa timr goes on- There m-r pousi I4fitta Ln 
further cscteuEion dijwn:warris (Le, even higher Bhf) 9 alihoEigh ihe 
icchnicaJ pn^blem'! ino'olved incrcaac aiad (hm are performanoe 
lltnitatiimj {remember dkac 200 mrir^si waveLength was originJilly 
c^nddfred Lhe pracdeJ minimum forsuccodiil radio enuaitiuiurjitionl). 

Amateur demand for radio space Is meC by ollnr.atcng specific wave- 
lengtlis oh whiiJk ggch trausmiadons are per mined ^nnd! only k dteee 
spcdhi: bandU- Although these aikay bo s-harrd with oilier services iu 
lujcif! ca™, thii does provide- the! necessary degree of *pfptefrtfoa , a 
■Ltr pnorecuoit of odier biuadcaitf from interiiirCjiL-c from auvatrur 
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transmisrions" and previdij^ t&Aio apicr for -amateur working not over¬ 
lapped by &lh*r maj^r radio franimissions or semco- It also enables 
amiLEnir mdso equipment to be designed and built gjxdficaJIy to 
operate In particular baaida, uhene primary attention can be given 
to aetdfivLn^ maximum performance at ihefic wovelctLgthfl. 

The term "wavelength* has been used so fur Kinr* dir actual wave¬ 
length of dte radio ai.i2.ud] was iiu: <^rigri:: .1 1 piir-arneler used to define 
EtadoEi podiiuBu {and allocation to a particular band). TIlIs is mtw 
(virti«J|y) oufrcnully ceplaiaed by Treq unary 1 m more convenient,, 
pftTtkdarly tibeu dealing with or designating tboncr w^avetenjjEli 
tnuimiim 

Tlie relationship between Lite two is quim ibciplr- 

wavelength se frequency = velocity of radio wlivix 

(die e;l me ai the 
velocity of light). 

Since the velocity of light ]s jo^OOO.tX^ metres per second (appro*-) , 

SHLOW^OOO 

frequency =- 

wavdciiJtlL io CnrLrtil 
SM.OM/MO 

or wavdEqgiJi in met™ — —- 

frequency 

FiJ- 1,1 is a itijirkp]fT corivienion scale for general use. 

firtqwntf itself Is the ntr. uf ofdllaiaaA nf the signal, cn uikiu of cycles 
pee second, written tpa (a "cycle* being one complete oitfllaikHi}, The 
uiLit description "cpa p [or ci's) Iktld gund ibr many yL-jj>, but It has now 
been replaced by Hutz (abhm&fcd H?! in the interest of international 
itaudardiaatiun, A Unge number of people,, and tunny puLLkatiucu, 
EtiU penLst in using 'rpsf oe Ci's inEtrad of 'Hz\ Thisshould twtca(ne any 
eonfiiskn since the two mean exactly cbe asisr Lluiig P The modem unit 
“Hz' b used throughout ihe Tr-mnindrr uf this bopfc for frequency. It can 
equally well be nr^id p 'q»\ if preferred. tl is never nectary nn writ= 
ti&re frequency unit out in lull. e.g, 'lleitz’, or 'cyeUa/src 1 yr J rycJcs pcT 
swpnd' ia quite unnecessary. 

Further abhr-evlauoju useed n> aivdd writing a inFge number of 
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HAH HADIS 

tufiJs, rtr Low, mintfkil values. The*; are thnwn aa 
pF{fut£i 7 the main zmra being 


fatter implifd 
1 ooo etna ooo 

1 OGij ftOU 

i wo 
l/ 2 uuu 

{one diDUftindtii) 
if c odd 000 
{one miflianch) 
ij 1 ooe> odd odd 
( one ilaucwflnd-imQiuntli) 

IV t OOO OOO Ol^WO 
(c v ne i^LiJJh -n-millicifLEJLj 

Thp; prefix is dwiya iifl'Jkir as a symbol, but spoken in futl, 

Thufl a frequency of r uou 000 Hz 
can be written a MHz 

^nd spoken .13 ‘one megahertz* (or foci*: megiicyele , p IT preferred). 
Sfiidal 

, ln practice, the ok q£ prefix symbols ran differ foum the staiuiqrfs 
given above, Far exiirtpli:; 

hi ihr case oJ jrnjJw wakw din capital K is normally used instead of 
k CQ a fjl ^^r Thus a nudstnr vahrn is tftolly written 

^ 4 J 7 ^ (i.t 4,700 atirti), ifie "afecof 1 part being undcrtfeDod, 

In ebe rase of ttipaciftr Ltfhift, thr use of F may persist instead of 
pf. They meaai e| k same Uiicig, i.t. 


JJttaW 

prtfix 

G 


M 

at^ga 

k 

Jdla 

ED 

milli 

P 

micro 

D 

QUA 

P 

pko 


^ = ^i^T>JiiicrD or enr million-miEUtHiih = pi^n 

If capacitor values art quoted as a tiuinlirr onJy^ iJnm microJaradi in 
the amplied unit 

.. °° “*** ^agranns, lop^ eLl- rjipqc.il P may be qsed to -designate pieo 
fp)i k |jl would ncumnlly be uliowii as l Ef' F (or pF' 1. 

Amjjieur radio bands an- defined by their frequency, usually m 
n-.rg^hertz fMHz} h or mt^acyda (Mcf() became they rtart ai qbout 
s “““ Ut Appeudi* I, Iltf baud? worked iu die U.iL ajc a? fnJlowi 
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THE WORLU 0 V AHATEUE RADIO 

(die wavelength is nUn given, to save lurking out when this La cif 

I & MHz mitre*) 

This band is widely used by ships and cnastal stations, a md ulI ilt 
coromerda] stations, Ln addition ui amateur operainn, tLauge b 
gKcinriiUy ItmiEfid In 50-jo milra, particularly in daylight^ Lpu.l more 
diitsint aiaiion? may be received at nip;lil_ Aimrraphmc. inhrirrence ti 
most noticeable in summer. The brat icme for listming; for more 
disesju slaiions is in tltc -early huun of the morning Ln winter. 

yj MHz fBo mates) 

This hand is shaird with commercial statkw* broadcasting brfli 
Mom and Celephoriy, Huge is again generally limited, ilic- most 
favourable times for Jii.LL3.Lng bring the same as for the 1 He hand. 

? MHz (4.P mtti&i} 

Thie is a band whrwr iraiisnussloci aiid t^enpifon is markedly 
aifeeted by Eiqmpots. When suiiijXjE Activiily li at a imudmurn, 
British station! are mbtly pflKniMnt (as far as britisls liitcuLng is 
E-nnecm-ed) duaing dayiimc,, but witli a tiitifaicy m fadr n-t night* 
when more distant Oontioentol sl^ejihli enry be mure predoEruruLoL 
Lung diltance staiiom ate brrt in periods uf L-ast smupuE 

auiLvity, dkiring eJm: rarly evening botim foil owing lIusL, enr iai ^arfy 
morning, 

J'ovvLTfnl cDmmerda] rn-dio hrc^idoastf may also be heard on dua 
bam], d^lcn rwacnpLog ;u 3 jjicent amateur tratLsmiisicHii, 

r i Mffi | l ' j l i -r.i mrlntsf 

'lJiLi band tsin pTmide cKtrenidy good although nut 

ne^siianly eoimlendy. It ts again nsarlcpdly B.flreoted "by lurapot 
sind by lime of day. Dust and dawn are usually Ulc best 
Limufai times. Eun.ipe.an ftntioiB can usually be lizard j| good 
^(rchgth tlmjugliMLii the dayj but m.ty fadt? completely at Tirghi 
dumg periled* sjf riunlmum sunip^t aciiviiy, nr during rjiid-win(cr. 

TI Af/ 4 : f Jj tttelns) 

Tltis baud is generally best received during daylight Iiouet, 
pAnJculstly in the spring and hifc autumn wlten sLxllucis icverul 
tli£>i3saxids rif miles away may +iTlpti be heard. TJjc hdiid b a l»wcrvf:r h 
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very juKuptiUc Id cliuEurbaiKC and listrrmtig conditinn* may ray 
From day id day- It also ha* a ImiVncy to fade out s^on aftrrdarLnea 
(aflj, 

*&MHz(tQmbws} 

Again a bouod greatly -iJTedrd Hy sunspot acriviTy, ;uid by time nf 
day, Lul It eon have ccjE-iaLdtrable range under favourable conditions. 
The best liuening time u usually winter daylight. Summer daytime 
imds Id be far more limited in recepi-kiEi. The band usually tad« 
completely at, night. 

MHz {4 wfrwy 

A bajidj range nf w-tudj ia necessarily limited becau*e the 
ElgnaLa are n-tft reHeeied back from die ionoapheTTr &nOd coataislency 
of jjrHbrvnaDce is i^iMeJly obtained with ol 5 -d-euO nsLLes^ but 

moiT disLiiui arado-m can be hard wlien condltujns uie favourable, 

Ill 

The Inwrat permitted frequency for Sound Licence b operalcr* 
(speech only), with die same characteristics as already tirarjibed for 
the 70 MHz 4/band, 

l_y MHz (JQ m) 

This la the fint of the amateur u&J (uhta high frequency] b*nd* 
which denuLudi die use of speriulLtiai equipment. Etrictly spraying 
liie range ia limitril lo "hue of righc 1 . but great ct dii^tiCL may be 
cuvrred under bvunr«U« conditions. It in u&cd for contact l^rweeai 
local anmLL'ui Etncioiu, and h*r amateur telunilfciia tranami^ionEr A 
band for the smut** radio experimtuUcT- 

(likfr uA/ (heirs —1215 MHz and above. 

These can hr regarded ns strictly tor serious rac[wrEroentiil work, 
d mi a tiding expert knowledge of equipment and teehniqyti 1* work. 
A gi-uEicaL daarificatioD erf the various- frequencies (wnivelengtlii) In 
use is; 

Shun wave or high frequency \'Af) MHz (aSo-an meuresj 

Vrry liifili Frequency \ntff) -70 and 144 MH* (4 and 0 nrtret) 
Ultra Mgh frequency {wtf )—435 MHz (70 DrutimetraJ 
■IV e 4Mila JS/b*nd ii ikluowulliE * 
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THE. wOM.Q OF amateur radio 
Jiftr 0/ XrAunudw 

" We have already referred to ttUgrnph (the wmJing erf dots and dsAhrt 
In Mciitt code} and hbphtip (ordinary speech] as two dffTeiml types of 
[rMiarni^Ljais- Boih N however, can lw sent Lei diffident ways, which In 
iam* cases may demand the use of special types nf conunmik^tUrni 
rcori^rs btFore the traciKmiudflii can. bt heard, 

Tiarsmis^LOu of a basic radio wave k Bm sending a single “nou", 
only the frequency Li so much higher than lhai of m audible note that 
=[ cmfflOt he heard, even if picked up and amplified hy a receiver. This 
type of rigraal is luunvn as a cirrrr#r wave (rii.'. TlLe usual jbmi of rending 
iekgrapby (Morw) ki hy using such n nngk carrier wave orJy hud 
internit in the requind arj jl - s of dots and dhlh^ os pubca ol 
timier wav^ ekT dkfcitni lengthi (y*thrf r bebig longer ptilse^ tairLer 
wTL-vt than "dots'}. This ia ktjChwu os clan At rminion [euiLiEjon meaning 
HoHniffUiiL^ although it is nsrjre geaiermllr called cm (cairkr wave; 
kiiDE.Riiirirjii. PkcaLue it ia a high [rradlo) frequency signnh iuch poises 
wi 'UllI jju t he heard in u.n uxdioary rype of receiver. Tlie receiver needs 
an r^tm circuit to rum the rudiu fjtqoenc.y pulses it reedves into a 
Lower frequency note which can be beard, 

AdxuUfi this is noi qulLc true. The intemrpii^ 'u Eif ilse rw in sending 
fluids di ir~j. iij facts modify the sliluaI radio signal in luch a manner 
that some ]nwer {audible) signals iir-p. iiJuiiLLy produced lh the pulsed 
carrier sent oul. Thrar weU CHieurat the beginning and end oftwh pw\w- 
jU i ttzillIi it may be pomihle m hcai such a signal pieked up by an 
ordinary receive^ llut the audibk enntem will not lw t-leu.r. The doto 
and dashes will only be beard as o leritf df "tliwpe' which will be 
dilficuli, or even imponlbk; W “read' as Motik <:uck. 

Tfif^nm- ii disdfiguisbed lri?m CElc^rapby by impfttfag m the carrier 
wive the pattern nf att audio ljeqnrniTy wave generated dittcLly by iIlc 
JE iicro phone into which ihe nseasage i?5 ipiku tbc truunuttn - erid. 
The resulting mixture of high friequeaicy wnvr mid low Frequency audio 

wave tl kntFwn uA a ttLij^dfinJ farrijfp ligtiaL L'he mnal rommrw] barLhod 
flch^ied Is to supcrimpEtfa: the 'speech 1 wave on the “radio’ jeehtf) 
wave in sucb a manner p-i io modulate i tn: mtipLlrude ol the wave, Tbii 
ii \no\vu jj sx rf | amplitude mndulaslon), anti ihi- ltm Tt^poudLug class- of 
CrniidMin is Aj* 

Teh render :m ibiTE signal audibLe. a n:eeiver has first io pir-V up tlnf 
incoming aign^l ^nrl tht:i L decode or demodulate it, virtually extracting 

t s 
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tlbc "audio* conli'nc wfcudi can Lboj: be Fed io pbtHtCT or 4 louebirfalcT. 
AIL diymcftic rcccrat work on ihb nntl mi Lbey can pick up and 
mwJrr audible amateur class A] txananusLonf, prcjvicErd Lhc act can 
tune tn i hr ippn>pdjite frequency t 

Now telegraphy ojm aV> fc*r pent in tbr lante way. Thai Ls, sending ibe 
■diiia aud diishcs in liic form of an audio frequency puip ^ujKfunpusedaii 
the c*trkr w&yi\. This ii known 03 ctass Am ernifflion, Thus Aj 
telegraphy we be heard rup an ordinary receiver, as proper 'dit-dah' 
botet (Iikstcad of "dots* and "dashes', the individual Miami- characters 
jlttt normally tailed ‘diu 1 ajid 'daEis 1 ' in telegraphy, and this description 
will be used henceforth)- 

CJnii/iLJ- i i iilt an signal b a little more detail it is :i Aiitioffi of a 
high (radio) frequrncy and a low (audio) Frequency-The frequency of 
the canid wave is r in cffcct h ppiead Out drfeviiya on bod: aides by the 
a'.i| !■■ ri i:l|.h:>slLli.ili uf iIlc audio licquency - Fig. iJ, These nV/cAondi, as 



Limy itec L-^dlrd, iiL't quite narrow* live diagmpv being murl: rn^ggerated 
in scale depth Ip diuw ilidr practice at all. 

For example* n frequency rn ngr of about 3,000 Hz Li adequate to 
accommodate all likeEy speech. frequencies. If jiuj3i a range of audio 
Fit:l| ur ni 1:j 3 i osltI to mffjutitfi a carrier wave nf, Kiy, 3 MHz or 
Hz, (he ndebandi wELI extend 3*ooc Hr either side of 
S,jnn,MH I hi or 'spread 1 the origuial earner only aim tAiJimiadlA tan 
either side of its norma] (unmoduburd !- freqoi:ncy. Tht cHfective E>und- 
width will be From 3p0O3 r ooo to 52,597*0110 Hi, i.c. r bsusc radio signet of 
3,000,000 Ha frequency,, vtlih two adriand*, r-i^h of width 3„ooo Hr. 


20 


TH WOK1D OF AMATEUR SA&IO 

Now all the ipr*c 3 * cuditEnt is contained in liuete sidebands- It is 
re-aJly a waste oF power for the miipmittrr to AiNid the carrirr wa-ue as 
well. Abo E^r, sideband duplicates the audio contrail. cf tlte other sicJe- 
hmd. So reducing or Mipprrsiihg Jue esu-rier, and diminaibq; oue of the 
rick Lauds as well" often a very rflkimi f«m h.-F transrnhmon p knuwa as 
SHffr jidWanarf flrf) WofLujR. 

This is a modified Form id Class A3 working for tatephuny, and one 
which is becoming increasingly popuhir, Again lc will be appreccaLfttl 
that it nerdp a sjHidal type ot' receiver to pick up LnuuiiuaLon 4 be- 
cause the receiver musl mpjaLy the 'miaing* carrier to render the 
ilcttL i] m 1 form where it Cnin be ikmodoloccd and heard as telephony. 

There ire nlwi numr types of trananiBlinriS;, b^ic djd/ application is 
relatively linuied for am^c^ur wt.iL-k and so they ne*?d nch CEtneern us 
uhiIuEv. Tti-i: bear known is frtywmudui&ti&fi \jm), which ip rjthct 
ainilar in principle in tf#i but the frequrmp,' of Ibc carrier wave ip 
modulated by Ibe superimp^f'd Audio rigrud rather thiu: iIie amplirudcr 
Again this tittds a specLal receiver dreuiL to demodulnii’- DnmfUiie 
receivers may Lndudr an Jm band (wqijq Lippioprktc deraodulnlitm 
djnulJj as ordinary vif bnuLdoasc. stations optjralc on Jrn* On the 
anuLteur batids n _/#i trauFmissjuPi l>c ^ncd from r'6 MHi Lu iJ ? ooo 
MHz (jv AppericILx. 1 ) a for boih telegraphy :uml tdephony. 

Ttic baste iidvantagr E^f/m over uht is noise reduciuofl at the receiver, 
:i II th^ ‘iioisc 1 Lu rive circuit being of c-u. JJl> Frequency. This catL, how'cvcfj 
-ippcara* a Frcqornc?/ nvoduLation, nlthi:ufi]i tlcis can lift nvecwnw t^ 1 
making die irequr-ncy Eic-va^uon in the u^cud E.ifge. Reducing ihr 
Hicquttiey deviation,, as cilM in am ale nr band working, thur 
[KutiaUy □utlahfti tbc ntarn advantogf: uF_^tt over rrm CJtaptcr 4], 
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CHAPTER 2 


THE SHORT WAVE LISTENER 

T he Short W Listener (SWLJ needs no licence ucltef fbpt an 
ordinary domestic tdcvfetiun oe radio licura^ and no special equip¬ 
ment ulhee d-jan a. suitable radio nsmta 1 . virtually means any 

radio set capable cJ" receiving aSmrt wave transmission* (jGq metres 
bJl iwn ed id metres!; or vkf (f mi-Lrui down), Bui id become a prrL-uLU 
SVVL seli] lu gci tnaximum satisfaction bom lIlLs bjde rf the hobby— 
demands the me of :l more specialized type of receiver ttom a duitieslic: 
radio with j^/'and vAJ tuning hancLd, acid lSs* setting up of an efPickiLL 
nerial. Tbu is Lucausc the amateur bands are relatively narrow and 
crowded^ so that «p*m&kiti on an 'ordinary' tuning- dial is difficult . 
Mure important still, the strength of lt£nali received on the amateur 
bsuid? c:lcl vary ciLomiousiy,. both with nud diEsarice. It 

l Leeds ed me thing speci-ai in lIk way of a receiver to offset dirar- llM4fdng 
djf flwltW. 

I l-.rsv f^pcidid types of high performance rmiverthave become known 
as mriim- Tliey i lm nm necessarily eiaboT^ic trf^pcflaivc 

d^sjg]U H although some are. The prifltary requirement U that they 
should provide ail Lhc necessary qualities for a^tiaOiciDry amateur band 
listening, These qualities zirc^ 

c. A high degree of tttaifrttp to separate the stacintis broadcasting in 
the narrow amateur frequency Ltuadd. 

s. A high degree of'jtfuiftprfF in order to be able to pick up very ws&lt 
signal, 

3- Good doWify iIllle eLc act doe* not drift «£F Frequency acid so 
"looe" a station to which it b tupnd, 

4- Eaa>- and accurate tuning"; and piJ.ru-rii.Luly die ability to reset ihe 
i u i i[rip.| id any desired frequency. 

5 r ABmiiuje uf "imjge ur spurious eignab, -ind erf adf-iauiuc (partku- 
lariy whiatl^). 

AIL ihrac fealurefl allcet the design of the re-rdver flu more than in the 


Till SHORT WAVE LIST EWER 

case of an ofdiruicy dunsesiie receiver with lu much wider piuge of 
tuning. At the lame dims the V.nmptrte' commLinicadutia receiver wd! 
qIkh oned a bcai frequency oscillator* or internal oscillator Id r listening 
dearly to Mortt, or id suppressed carrier ttLepfapoy* 

Tire choice between "buying 1 wd "building 1 m eDjnmiLDlcationr 
receiver is largely a matter of personal preference—and n-biLity as a 
practical radio entbusuiut, Tlierc are u number uf relatively che-ap ^ 
government commuiiiHadjc™ rrceivei? which cam give Excellent listen¬ 
ing 1 us bought". Tlteif per&nnanoe can then be furiher improved by 
the addition of v crystal niter, or an grtem-fll rf (radio frequency} 
prcauLptiBer^ or die range extended by ihe? addition. of tiaernai con¬ 
verter uniLt— it* Table i + 

Practical designs developed specifically for amateur radio bsirmng 
j_rc iivailabie as plans, in the fnrm nf Lita, ttr ji professlcMiaily bnill 
unit*. SituLfLiKiory eurdiruction [toed kits is well within Lh* ^::upe of any 
been amateur wit hjwmr previous praciical experience of radki ^::cLlj^y r 
aod will geoerally need only r minimsun uf u&i equipment to set up P 
f5-ucb rsedv^np i:lj,el Eic uF valve or transiator type, the lactt-E being more 
compact and generally much nn iu easy to assembJei ^ wnrldiig 

o3F a suLall dry battery instead of mains voltage supply. Co&t of cum- 
p. -iic Mis cAii be qiiLle ,Huotkrate N ranging Ik™ as tiLEle as £ so upwards 
in the case of small tramispir sujiL-rliiet receivers. As (hr nthur end of the 
Ksle, many weeks, or even months, irf intensive work may be involved 
■el due ^instruction and sectijig up of a mnir elaborate and comphlr 
comnvunications reedver, with ibe cost running to lcj 3 of twenty dmoi 
that Jjfru.L'e. or more. 

Ojfif.rj.iin r o FTarTimmjcdjiuwli Rtt-fil'fT 

The typical commLinEeudoati cecdver haa a numbtr of" contrail 
which will be unfamiliar to the bc?iiuaer r and an undentiAfidiitg uf the 
basic |ij:li:i ii ;-n atid Loier-aelationsJiip nfehtie concroEi ej neceisary iu order 
tn gel the best poMsildK nyulis. A tipicai Hi of controls ts shown in 11 g. 
j >,i, aa a general guide, aliha^gb dieir pridtfnrw vl-LH vary fmiTi tci to 
set, 

The KEilng and dlcct of these conEniili for receiving isonnsl signals b 
lUminnrbrrl In Talilc “J, First she appropriate Land is selected and, with 
e3ic pet switched mi, th^ aio-ial dimmer or srnniimfy ^ntrtil thpuld be 
advanced towards raaidmnm, Tliis will "peni 1 the noise rrcravpJ on 
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csdh trand, mdkaled by ibr nn^icr n$edlc imng Co- n Mcdmimi -ua the 
turung con^l is lui tLed to each Atkin >«h aijtloii will show a p*ik 
iriccef reading -at the piit of optimum tuning) P If the signal i§ very 
rtmug. tlifJi eJk meter nwdk may approach full rc.ilr poritii^ when 
the wiMittvicy contrail needs backing ^tT loniewhaL Note that ciic 
lemitivity is aEw effected by ibe rf gain control {w TaLk a}. 


FBfQVKNrr- m/BJOMN 6 mf. 



It ii now necessary tn ataliLisb. the best balance brLwecn rf gain and 
if (inLfruLiidbae frequency) and a/ (audio frequency) gam (tta bitter 
two may be ^ortlitued in a lingie ccKutrul). BaacaUy s the the 

rf gain the greater the Jcnaldvity and Ftrmgt]i ui" sL^ual led into the 
rttriw, hut chia can have bn'i advroc eflfccta. It can maku che Input 
signal Kt ytinnf ihiit it will overload ihn fu-llowing circuits ewiing e:^ch&- 
niuduJaiion or "blocking 1 and distorthm, It cau slIm* feed in other 
ujiwanred noise.. The (/gain Lh^cH^bre wants adjusting to ini 'optimum 
setting when: ibe Input signal b adequate, rather than ti-rEiMU^g, 
when the^Vnd 1 /gain coirtoIe c-an hr adjifiutd Lo protnde the ncceHary 
umplificalion in the laitrt singes of the reciter. Mote ttuat where a 
separate if gain cgtUto- 1 ii jiwlEjdrd this is usually mbit Effective Lti con- 
miLLm^ dhc level of signal or intersUiioo noise* with the qf gain warnd 
left in plmLii iu micL pusicion. The regain du be 'advanced 11 or 'iTln-rdcd.' 
to balance went or wrong signals, respecti-vely- 

l'miber conlroJr m?y also Ik available for dealing with interference. 
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THE UlORT WAVE LISTENER 

These may comprise a filter which may or may not reduce the 

volume appreciably wliru switched onj ;i control which 

npmjYvi 1 he tuned bandwidth (and ihot firjecu dor* signals ouiaidc rl.-r 
reduced bund); or Eti some case* * flins iwinJi, The latter can reHnrf 
interference Lrotn ndjaemt sutonns by being swiii'hrd or turned to a 
J Juw’ position where it accentuates low frequency response ejiuhIJjig 
volume to be reduced to reduce higher ficqanjiiiy interference. A 
similar sort of effect con be demonstrated on an ordinary tlomesric 
radio with (eparalE treble and bass ocninris. favouring 1 the batt both 
reduces interference atid enables the volume tii be reduced. 

TpumUoiif employing suppressed-enn-for mini illation cannot be 
received by sri-Aighdorvard tuning- Part of die carrier signal? i?, in fact 
'musing 1 (i,e, suppressed) „ Although mdi * transmission mny be tuned 
in correctly, die signal h«anl will be very much ilisLumsd and tininteJ- 
ligibler To [muducc intelligibility the receiver Itself ha-i tu insert the 
'mining* part bock into tbe sign n I iW(iv«l. To do ihi-s it must icu 
cxnfxiriite a separate oedlhiLuf -vliLch can he hniught into effect by 
operating (be b/6 (beat frequency oscillator) control; ur hi some 
designs rfte no {cartier insertion oscillator) control. 

Tltc relfwant control ort-up is then somewhat didcreju to ordinary 
(hj recepiicm -itt Table j. Tbei ^automatic- gain. cijelctoE) stiould be 
switched off and ]rft ofT and tbe receiver Luned in tlte normal way lb# 
good itrengdi of rfgnal, oxm ifi&ugh ihi? is uiantcliigLhie. The rf gain 
control should dien be turned dowu, and the 4 control turned up 
to a maximum. Thr bj& control slirjuLd dien be switched un and rented 
umd masdmum inteJilgi hiLity Is achieved, itadjusdivg I he tuning slighdy 
If nccfjsary. Tlw success of this depends rtty largely on the fineness 
of the adjurtmnnu availaLLe for luisiug and ifr. and also on sbe rtahility 
of dte beat frequency rucillatoj-. If it lads stability thru trequ^irii readjust- 
rucrii will be iiecessaiy to-mjiniain mtelh^LOifiy. 

AJlerTwd'vnly, die ifo can be kl and left at an optimum position and 
juppressed-cani^r signals tuned in purely on [Iw tailing lucupuI. lo 
set the ifo control the phtuin& emtral it turned to nbnul mid-pc"itinn, 
the bfi turned oETand the ret timed in to 0 ricady carder, as shown by j 
peak reading uf the tneter^ or iftudmum vuluttie. 'll.e kfo control is 
(hen operated »nri adjusted to give a satisfactory J be.n’ no(e, I( is 3-cally 
djc quality of this 'In_i l' wluch gnvefus die quality of inlelligibrllty 
whr.u Lutditg on to 9 - fuppirsscd-carrii:# tratisnussion, and so ibc 
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optimum poriTw*tt it userdy a matter of the listener's subject™ rvjdua. 
tluti. Any other not* prearni, wHeq LIhll-i iiu£ , am then be eliminated by 
■Ti gh t nfjLdjtuunent of the phasing con-troT-. 

A dp wt-jtih tauembering here is 11 l nt if a fitter ii alsv iV^lltEe eo 
x-cduce interferem - *:, and marked k^a of vdume when the biter ii 
switched in, ii means thru either the contml h*i ihje beat set cor¬ 
rectly, br thi Hgatal is not properly tuned, la other warrti B hfitchfog in 
the lifter hiu ittn^wd e hr LiuaLiTwidcJk (eo improve sdecti.vity) 4 but thia 
h oow peaking slightly off the signal frequency. 

Ltr^fiBr^ Prftdkt 

Rattier than haphazard Ibtening -which can be fun. Eor a beginner, 
but hkhi lereta iia uuvdiy— a platiued ind recorded approach b itrvugfly 
recommended. Thli applied urn. cmly to ci uni Ljlm' and identification oi 
aiinLous heard, but also the effect of condition!; on linming qiialky and 
ranger Thu* l!lllL y and icasoelaI variations generally follow a fairly 



regular pattern, parti*: dark 1 oh specific wivcbandi Chapter i and 

d. With practice ir h readily |w«ifrh: to predict “best 1 limes for listening 
to particular tranjniiasrDn bands and countries—and cohiintie eo 
expand the eacieELi of records. Keeping :i log, kid uue us hi Fig, a r a, Ii 
?3$*bila] for il ir s-eticmi amatcuf listener. 

SWV* li;l r i ! la hcL r tabu an active part in the world of amateur radio 
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for aldic^gb they are only liit£niqg l d the L'acc. that a particular signal has 
been irceived pcr]aa|H at. a great distance can Ik qF great inlcn^i in e 3 k 
sender of that tignnl. Thk applies partkitlnrJy in the rArf frauds 170 and 
[44 Hz) and uMf binds {alum: 4^5 1 H*), where virtttttUy any long 
distance 8 rccepdnri is imudly welcome new r i lm the sender, 

SWUHj in fact, ate encouraged to communicate witfl transmitting 
stations ihry have beard via QSl ox similar postal refJin. What 
the transmitting rlatiuiL operator really wania Lu huow is: 

1, When md where bts signal wm received. 

? T Readability, signal iLrcngth sad tone (RST), 

$ r In 1 it1"im euc-c from other staticMts (QK-M;>. 

4. Interference frum Atmospheric^ etc, (QJttfl)- 
Conditions al the timn of reception, 

A typical QSL ■ a^ljiowledgeinaii of rm^pt oT sign oil card,. as 
provided by the Radio Society tf Cxoit Britain i* rl»w±i In Fig. a.g. 


Tu A—iiliai RaiUb Statimi .........., ..... . . . . 

Your ... . .. MHe * ■ - *-- 

reedwd m-—.. GMT. Dbce r-- ^ + - J + - 

RflT Q.H.M CLRN ... 

EjiBidiaLfiDi ... .. . . . 

Receiver .... AwkJ , * 1 T ■..■•:+ * ■. -i - - 

Rrjivfcrla , . - J li.-l.i 1 .. 1 a. rail-«■- - *- “ J J ■■ 1 mn 1 ■ ■ r "" ► “ * ■ ■■ ■■ 

ReCCbVillK SSfcW* , , P - p j. , ^ a . . a a .. . ► +* a a a a a . a a i r i . r . 

t£mm± PTlrfl addreM ■ q ■ ■ ■ a r - J a a . ,a a j a a . . a a r r i -t - i # - +* * ■* ■ ■ ■ * 


F*. a -2 

AJI the-rafcvam itiforraation can lie filled Ln {iming iiindut d code where 
appropriatt), n-nJ the returned, memhen nl ilm RHCB eati, 

in fiieij qiidLUy tor awnfdl L.y returning L'uough. enrds, c.g 1 . (hr Bmish 
Ci>m:ri(mwculLti Ridjo Rerrpiioii awn.r .3 Jbi returning carda trurn 
Rfry call areas Ln the Eritiih Comnurnwrattli, The adtErtsai-a Hjl'simaieuj 
tratumiudug Jtatroni iLiruustiouf ihr world are publiihed in tlm Ratlia 
Aniiifeiit Cell lioek %«iuw, available in tiie L'.K. Irani Sliort Wave 
Miigiudm: Ltd, 

Only i pru[iemioJi of the logged entriet wid he fuiTbiJentiy Luteieanng 
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lEdinjcaUy, ■if uti other nsmL, to justUy ji QSL cird, of j similar posial 
reply to a imnsmEtilii^ jtatioLL There ire railly no h^rd and fast rules 
oil lliis Hibjcci (fltltrr thwi ip*ci*l t&q uLrementa laid down by the 
Li.-. LjualLBcations for piirtkubr awards lli tadwi luiwn-J; bdt 
Tabk 4 c-nn In: med aa an initial guide. 


Table ia Uh of Addl-dona I IWndw S^. 


xSdJVte'n 

OM 

JVibCD 1 

<5 H V 1 1L 

hLTU 

ELrduui. ipunatn signali 
and inLcrfErcnDi: by 

li_Li rfiwiiig liEtndwbdllii 

May already be incH- 
p«»Itd in H M Hiding 
liLjniin uni-mirm receiver 

11CTX R.W A 5. 

E H EAU I 1 L ti l E P. 

1 mjwna, Mleetivsty 
and icositivitr. 


SKTZkSAL r/ 
IIMUPLCMID: 

newvifcTih 

ExkniSi Iiuih blr frr>|i*rJicy 
range and im.p«ava hipli 
frequmLCy KlHUty and/ar 
itLectiviry 

Preferred Typci? fclfh 
jlabil'Jy Jj/ converter or 
j-ryu&l coaLroUed 
convener. 

iiriaxiL rniqmxav 

HlhANOHB QOVP1.HEI TO 
ledeivbe iycrolLowed 

by 

Improved adectivity. 

Atm known ni z> 

■Q. multiplier 1 . 

PICKUP AUPTP 

PJ LTI El 

[cii jiEli vd-u: cii- reception. 


NOlib i.I m 11 bn 

Chop tffl 

EnLerierecice. 


ATT1KUATD B 

P.fic iL'iei crai- 

(iwnlidbsioni. 

hrifedftfly wlito 
narrow band npnrnlicn. 


t»ldr V. Vmw if CuiltrDl. 


Control 

Slfiw 

ArtWnli 

A11IA1 

T i>l M HT f. 
(lENUTIV 

i-tv) 

Set to peak no Lie 
received on e-L-ch bond. 

Dirc-cL anisi lively onotroJ. 

ff D A S K 


Muimum—iriLHlivicy hixh. 

Mil uni urn ■ maximum ampin 
ILco.1 Jan from vt and- "J 1 gdu 

1/JC.LJDLli. 

Optimum—|n-.¥Hx^|>. 
maximum i-EttinEj. 

itninfar ngAftll will lend bo 
cuat cross- mod ulafcion n nri 
hkrcblLfi. 

Snfthdtsr 

reduced. 

□/ DAIM* 


Abeui hhll way or leu 
maximum—for EWpUan. 

Uiual opHnuini—pffduc* TO 

prevent overloading. 



Visry as lirtttl*fy. 

Control of Icrrl ol signal 

vote. 



OIF Jbc fiv receptkm Tor 
Dukstn *«iiiiivity. 

Can be iwiLthed 00 afltf 
fine bmktig- 

ifi 


L 7 or fiLauimum i iiirLligiu! li ly 



■1'licK may ■>' mmilIilI:-. d in hie central. 


Till!* J. Hkii^ud of Suppr«WM! C jrri«r ^|OAli 


Stop 

Jcfikn 

flVTTUJrlj 

1 . 

Switch olF j/v. 


L 

I^Kirri lumcipcd wp P> miiciaiani. 


5n 

r/g*In hinMrd iL^ti t* Lai Lhan 
half vray. 


4- 

Tunc- in Car niaci^aum urtnglh. 

bi^Tial mil be ujimldniKibk, 


Turrn on 4/n, 

f Ad 1 ml □/ gain ind |f 
4 gain ±4 P>n?rtlfljy io pifi- 

6. 

AjIJluc iuieU dyiiLij becoTiLei k 

i-rnl marJoadirLH pnd 


inLclIiffiFilc J 

| diilorcion. 
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Table f Likely Q5L a i rf lute rev I In U.K.) 
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CHAPTERS 


TELEGRAPHY (MORSE) 

T h. L E Q RAPHY il 4 Witten' trunsrniisirtii, using £udc symbols (M™). 

Train miiflMau rale nan be inflluqg up to about liny vrordi per 
minute {about a third lLi^ rate of voice trRiiiniBBQfij, nllhuugh die 
mm\ raw of working b appreciably tuwrr+ Twenty words per impute ii 
probably a typical avera gt in amateur practice, :md u target for die 
novice operator to achieve wiili consistency. 

Spaid is nui aii-bnporlant an sending Became the tmnEmbuncL ii 
"written 1 rvtn If only In terms of ‘ i ditE J and Vladik—any t™sHnission 
will iMu-ry the ch^ract^ruiiea of the operator 1 * 'fill 1 , wrlfc sm lIic quality 
of his equipment ‘lTiia character wLIJ develop with continued practice* 
but the primary requirements remain ^ 

c r Anunwy, so that the message tomd through clean without 
CTTcm or cormcauna. Accuracy i bjw more impw^tii. than speed, 

2. A steady and uniform nitE of sending. TUi b mudi i lulct to read 
than a mrssaje which ia continually dialing it* paco, 

3. Even *o thai individual Inters are readily identi^i 

rather than run together 
4_ Good tJtdiLuque iia the t^r pf codes. 

Even the experienced operator tau be guilty of ouu or more of theie 
faului if Ke Lets his technique get slippy. The novice only work up 
to \m puilahle ptiicidiud by continual priwitaiit—and try to work, up his 
sperd at the same Same, Srndiii|c speed, in fed, b probably la* important 
than reading speed. Itejilly 1 o enjoy Lele^raphy an operator needs to 
a rredvitig speed of at h ^t twenty-Avc word* prr itdnnte, 
with a c-spaWhty lq rs^id Lhe ntessagr directly in bli head rather than 
writing it down (cren if he m^- prefer to wHw Jl down) . Lopicilly B once 
dih LamOiariEy with the code haa been obwinerJ, vrcidmg- kpeed shudd 
be of a ii malar order,, but in practice liiis may be lambed by pliyucnl 
^nd equipment f^ioor-fi. 

Obyiouily prartuie Lrj.uiniiiEju!u are IrfsL kept off the air (although 
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the re are n^uhir dnw opted practice trn nsmksMoau broadcast oil width 
one can practice listening— -im Chapter l |. Tbe tmditknial prnclioe set 
is ibekiry irnd bu^itor circuits-Fijf, J,], This ran abo be used to generate 



a typkaJ note in pEioiiM,, whqdi ra preferred dj being tnoK rtaltidd Limn 
I ktfr i ng directly to the buzzer Bound Tb* strength of the signal 
received tn the ptionea ia detmnjjbitl by (he value of the capacitor used- 
If too laud, the value of die capacitor should be reduced, 

AltertLMwdy ihn cndc-practice set tici comprise si simple audio 
frrqucncy rariUiitor fumed on and uET by the ley, The simple valve 
circuits originally used for a i3L-]i uLi h-ave now largely given way in even 
ampler U-ajiiisLur tirndu very easy to mike, compact, and working 
□if a 1-5 or 3 volt dry battery. 1%. 3,2 ilmwi inch a rincuil which can be 



used with any hyfi Impedance phiOtte*, Virtually any genera] purpose 
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sf iratisiafcoj will do. The potenliornrter h fndutLtd tc act aa w vnhm* 
control, and wilt also have some effect a* a tone coni ml. 

The correct nprnator pniition for good sending is shown m Fig. 3.3. 



The try Li placed J kr enough Ln from (hr idfr. af die tab Sc lor the 
dbow Ln rest nn the tible. die operator silting with lIlc right iboulrler 
and arm In line with the key, 

Tlit key itself will have three ndjmarnL-im Ijudally the spring 
tension should lir s+:c to be quite ficnvy,, and the bad adjustment set sn 
tbac. die key has about A in, movement. The third adjustment is 
merely fE>r aligniaig the contact* I :ii in-ally. These side semva slundd be 
set so that thi^ is Mule or no sitSeplay, 

The icy should be held lightly For sending, widi Llic thumb on the 
Ecfi of the knob and the first mid second huger* on ibr lop aiul uihi-j- 
ride of the kuob, rapBdvilf t Tkcgnu(J nn ibe knob d: mid hr firm, bat 
not Light or cramped. Key movement h tlircit accomplished with a wrist 
action, the wrist always being free of the tabletop, '1 his will develop a 
'natural' aCticPb, free from rightness uf Jerky Klfding- Alwap kj’i-p hnld 
of" ihe key kawab—never 'tap 1 it. 

Once tiu has hern mastered the spring tmuon can be reduced, using 
only die minimum tendon necrsiiify 10 m-df: Lhc try Etpun i 1111:1 r 1Li. 11 • -1 y 
i.hr dckwnwiltd pressure on it is rdr-mrdTllu.i wiJl m-.ke the key I taring 
Id operate fiver kmgtr periods. The fete vertical movement of the key 
can abo be reduped slightly, if desired (or thought necessary 10 im prove 
speedb but the movement llnuld never Ijc reduced brlow in, 
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Exactly the type of key ij tided Cbr leading via. a traimnkfiET, 
the key being eoimeac-d direedy into a ratable pint of die transmkLc* 
circuit, together with a dkl filler as neoraary (jmC liipiEf 4], BiLsirally 
jaL y s rage of tfir tnmamittff can be try^l iddwmgb il is common 
practice to insert the Ley Lb lLlt final valve dmrit of the power amplifier. 
Thealtmiativi-M iiv^iUbCecan ripply ell auy tmgc, however, d]i?s? being; 

1. Airodc decide kc^ng, 

a„ Bh^lrcbgrid keying. 

3- Screen-gild keying. 

4* Cathode keyqngr 

With ktying die key iittmicpii ihe if supply to the anode of the 
selected vdve. This has the disadvantage that the full if vnli-agr! i? 
hriiipn hy the key, and b in face deveLofHcd jerns* the ley contacts. To 
isolate the operator Dorn ibu ic ii highly desirable, where high power h 
involved, Li uie ihp key to operate a relay so diat only law pmvrr is 
carried by ihe key contacts, die loll A| being l mLLdc i mnd 'broken 1 only 
hy the relay contact*—Tig. 

In any ease jvme port cf filter circuit will be needed \tanv& the At 
drpiLi oonttteta (whether key or relay), both lo provide dkl sup- 
pmiion and rpark ^udi^Elng. Such z filter dreuit can comprise an 
inductance (Lj in series with the line,, and a remstanee (FL) and atpn.d- 
cams (C) in Krici across die contact*—Fig, ^4^ Th* inductance is 
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then dleccke in controlling th-n risr of ih* anode current whnu iSlc 
coiitacl U L:lo&cd; the capncarance provides quenching ma ■break 1 * and 
the rcsitl ance conm^ls Lhr tiite of dickije of the capacitor on tire ioh- 
scqucnt. 'make'. 

All ihir*? values have* die ref ore, Lo be chosen cn re folly in order to- 
achieve the drahed mult, ^ud at the same time provide a suitable ihape 
for the keyed envelope. An ;uldLtLnn_il induirULus-e may sometimes hr 
added on dir other side of the key (contacts)! cel which Owe it may be 
pc.Hdible to eliniinatfl thr ncdiiior sj ihe two inductances dacmselvet 
pmvich: infEicient control of the c-ap^iLor discharge, 

Stwkfd-gTTji keying is shown in Fig- 3.5, Here suffirirpi cwguuve bias 



voltage is applied to the grid to cut off the anode rumrni when the ley 
u open, rrmnvitig chis ■bloefciug’ biai wluta die key is closed. The bias 
e ec| aired may be unyihing up to five Limn dtc cut-off in order Lo ciisim: 
that diene is no r/outpul fnim the valve* with dir k< >- open, Ag-ain dick 
filter dementi arc shown incorponLted In the dreuirt. 

mirn'pte keying oFTcth the possibility of a ampler circuit, merely 
treating the At lupply to Che grid- Fig- 3-G. U may. however be 
ner^saary to supply negative bias to- th« i^rid in die kry Lip praiiiou 
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Lu EriJun: i hat d mt Li nn anode current in this condition,, and ti&us nu 
rf output untit the key is depressed. 

Cnihadt kcyius Ls fibuw-u iu Fig, 3,7, This b '.'ii'in:i I ly si mil n r En edict 
Lu anode trying .1 nrL fnJtow* ;i lirmEar configuration LiS regards d]t:k 
filtrriilg. Thjc kilter L= Icifl efECCcLvi- LEI OScUlator <LLn:tiiu IJIl.i n LunjihfW 
riimiiti, 
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Various nthcr keying poEihititicf. exist. For example, keying k ninny 
tunrfl applied in tike pnw cr supply liaeli; either Lu 1 1 n- setaiiilaiy dmritj 
or the primary, Bath ilpmajnL lIie udr nf -1 well inflated keying relay, 
Curtain adv=uLU*gi^ an- i-JaimecI tnr -s^ei- h lywirm-i* although they are no! 
much uwd these days. They suffer From inherent keying lag bccLiusu of 
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the time constant of M:p miiiiithiiig ELter* in ihr power supply outpu! 

rimtiit, 

Keying si in n.zu^lt&letr oHien tmiiia advantages, and L* virtually 
necessary for 4 brc 9 iL 4 n l keying. This 1.1*1 adv.-image uftbe&ct that dnee 
tl witr is j]u LEaLBLnijaon during intervals between sending, q recover can 
be left to operate L'uiitiELuuiuly asvd thus leeeivc incoming Hgnal? 
during these interval- This can 1 make fiir ipfnikr ri]n- r-kiiicvis. For ex¬ 
ample if an eperntor has failed to read a part of a message correctly M 
ran immediately hnltl IlLh traninuEul key down uv "hreak in" and 
i udlcate the fact without further In:* of ihn* r 

Tbi' bide ctquirefacnE for break-in operation Li that during mlvnfeb 
die osdUntor product nn Interference at all in die receiver, the direct 
wjdiiduLL ro this u to ivtitch the 1 in i I hsior off dui-big iuch Intervals— 
which bi wiuLt applying keying to the o#ci] 3 alnT -v-igc dni -s r Unfur- 
tunately it i;i more diffieuli to eliminate 'ciuTps on an oscillator rtage 
duta aji amplifier itage. Alto lh* mcibrad adopted fur keying may 
produt* rhajigb.-^ iti frequency oT the meSlalor, frati^f/itcoi-y adllalnr 
keying Ihr break-in iipemton, ibvidore p may demand the use of morn 
Bp^eiatized circuity particularly :lc higher frequencies. One relatively 
Ftruighifi.rrwj.rd Bolutian Jhnil with ftmltzairuui} ii sequence keyiELg, 
using the hack vmiir.i* uf tl iE Ley to Ley the oral hi tnr cteui! ajud sin; 
front contacts so key the power amplifier circuit. J'he power amplifier is 
then Kimi -.1 nn a shoe! iialerv^-n I *1 n-r the oscilSiitof. and turned off 
momentarily hrhvnr. the osdJIator—the rraulsing time lag wtiua tiie 
power amplifier is ’off 1 (fend lIlua diere is no emiy-icmj cowing the 
lir.ritkS during' which the Iceyrd iiM:i]lu[ui u developing J chirp^'' or 
'cEicb 1 - Similar, and ahmiative, solu ttoriR ^ Ert dcrix'ed eiectronkally. 

ElWi!h3r7JL JCtJtfi 

Cfintiniaid c*pLealit*Ji with a manual key at speeds much in excess of 
twenty words per mlmici: cau becom* 1 riirt riiely tiring, [caduag tu a 
dcECLio^ration od'thc 4 fm a , alifim^h skilled and well pmiiwd Operators 
ivih mnii -iPu M b M-fn higher ipeerjs wiilK5u1 dilfwndty. belter solution 
Cor fflst wEidcng, however, b thei um Of electronic keyers^ Louwn 
genernlly ai "biagi’. Eatii^Jly time arr of two Lypts.. lIil- s^nni^utomatic 
keyer which derived Wgidy from InnHIir.r (dp^nLphy; and the fully 
elcttrtMiic automatic keyer, known as an "el-bug*- 

TIik ^bug 1 uscorporates n weighted spring* vibrating agaluiL a contact. 
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TLie fate <sf vibration, can be cenwfkd hy Kli^li-ng a weight up or down 
the vibmtin^ jimi. Till? id hr-ntiiig aim supplies the ’die" signals oieclk 
maritally when ibe Ley is moved to <?ur. iid<:_ 'DaV sign-da i™ made 
manually by ilic operator* moving ihe Jtey to die opposite side. 

The Vl-bug* i* fully automatic and comprises* baric-idly, cLccLrariie 
droULtS producing continuously a SriicS nf regular 'diu' and 7i serial of 
t-Egidor B d-Jii' ! _ ALL Lhc t daCM h arc uf equal length And equally spaced, The 
L dah*' ure each three times the length of "dll’ ;aid spited by the Length 
of a 4 dit\ 

The Ley Li limply a doubfe-thiow switch, spring loaded to its central 
podticin. Abvnncflt to one ride clc*cj. die contact to aekei. 'diu";. and 
movement to the other aide adcuu In Each pnlttnn *dits h or 

c da]at 7 ;lr: j io_v L ;rd by ihe key for m long- + u the contact pourion is held 
(Fig. *.lj. 
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Speed of sending is thus virtually limited oidy by ihr jperd at which 
the operator tan iwid—aUhdlltgh tbeimly wjy an operator can tell what 
be u :-;rjiiJii! lj; it i<i listen to at in a monitor, rhe technique of dectrotdc 
sending is, iherefore^ quite different to ordinary keying. Il dcmajids an 
ability to be nbie to read Mon« (ELreelly widiout writing iLdp^-n—at the 
desired sending speed—and to GwinHuato d:ir try action to aeleet 
cxaciiy the mquEnd number of 'dits 1 ^nd c dphf in correct sequevtce. 
Otic l .11 iiuji rwftcb readily from manual keying to automatic ki yiEig. 
OErpiitleTalile practice is necessary to master this quite different tech¬ 
nique n nd build up epeed. 


TIC lrK.C H.APHY ikLORJl} 

Fully automatic electronic Leyer dfitigin range frx.™ the relatively 
ijmpk tu- quite camples computer-type circuits Valve drjttfWiLc kcycit 
liavc now largely given way ti> Emuutorked einiimis,, one particularly 
popular design being shown in Fig P The vuisUe miatoff enable 



the speed at whidi Lhe ’dit*’ and» 'dutuf arc generated to be varied far 
operating ipwds between about tiLree and thlrty-Hva words per minutt 
A C.F.O. type boo relay or ;my limllar inw retirunce relay Ej suitable; 
using alnuat any type of general purpewe sf transistor? [e,g, OC^i), 
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THE MORSE CODE 


A 

dUteh 

I ■fii-daJa-il&h-^aFi-rl.iili 

U 

ddj-di-di-dit 

□ dl-4ji-<Lih.-fiab-rJnEi 

c 

dftb-di-dfth-dh 

3 dUll-di-dah-dah 

D 

lift hritr-H-li 1 

1 <Sl>dJidi «dJ'dzb 

E 

dit 

3 dl-di-cti-dJ-dlt 

F 

dML-daJb-diE 

£ daJL-dL-di-di-d.il 

G 

jtn Knitri h-rlif 

■J dalHiinb-dj^MLt 

H 

di-ii-di-dit 

8 dalL-dab-dah-dj-diE 

I 

di-ili 

q H nU-rln h-rlnl-i-rlil 

J 

di-HdaJi-dfth-dnh 

0 a Jong dnh, or dnh-dit. or 

K 

L 

d-eill-dJ-dilJL 

dJ-difti-rii-ctit 

rlali»rl i li -jr:i li -11:i li ,rl.Thli 

hr 

K 

dftll-dflll 

|Jj.Ij-Jj- 

J¥Mii 

G 

dnb-dah-d^h 

One 'dfth 1 diulild Ik equal !u three 

P 

di-da] l-dih-die 

‘djtj' in Length. 

Q. 

■:L:lJi- sdiLl.-iJ: -1 I_lI . 

i1t£ spar* between paptt ofthe Iflmc 

R 

di-dftlL-dit 

Jccler diould be equal to me 'dJA 

5 

T 

(fl-dd-dil 

dab 

r]s-dL—duJj 

The space- between two ktttttiWd 

u 

be equal Lo thrne 'dita 1 (nr one 'cLah'), 

V 

dj-dc^l-ddi 

The apa^ between two wnndi should 

w 

X 

y 

z 

dHtlub-fifth 

■ - 7 ftH ll 

dal'j-dL-rla.I'i-ilj.h 
d- n 1 1—d ; l 1 1 - U j -«J l c 

be equal to HI 'did 3 - 
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TRANSMITTERS 


T AaNIMETTFS. fi arc hosed diniccid xl rai^ ficpMiy ujMr or 
1 generator'' of an f/ ngnlE This will Acquire a £r^ur/_ Such a 
bate ornibaniiUDtL, with eJic oadtlator output taken lo ail aerial. wiJL 
(brill a complete. Ef iimph a tKintmicleir capable of tadiLiLi]fc(i| acantinuoua 
earner wave (cm) signal, at a frequency d^Urmineri hy the. LtscilLator. If 
tfaLi: Litctr ti n^Cii (e.g. saa in the c-asc of a crystal controlled rad^antf). 
then the addition of a key e^pald* of breaking and making Utecadllirtw 
oui p i±[ will complete a 'working'' tranipiiitrr c*p*hk tif leading ii series 
df “CP-ofT ™ signals at a hied frequency—Fig. 4.1. 




This b tli* riiniplrfc frwm u[ Morae trajimduer which h capable cf 
giving quite good results, provided LEie OKnllator circuit can be made 
aLahlc- Apart from suitable design bdn^ a primary requiictb^fit, die 
pwtr input wLEdi ttb be milked without liraUng rlTw jnlerlfrpng 
with stability i=f opffrntinn it usually limited- Also the efficiency of such a 
transmitter is relatively low. Very rnueh better efficiency and a "eltatier 1 
ligziul c-iii be produced by res-trictimj; the power Input ii> thw usdllaior 
mnd billowing thk by u pi'iitfr ajw^ij(Sff to linuHi ibe actual lignnl applied 
to the aerial—Fig, 4,3, If neciituy, more than on-* f/' amplifier can be 
introduced, connected in «riei* 
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To attend i 5 if! working of the Inrumitter the oscillator can br mnck 
ciannh!c n 30 that it can ^otL-cfECi: a range uf r/" Frequencies (variable 
frequency' oHaUator). At tbr time limn, rn adjust 1 the a«iai to the 
tiFuienc handling >M Hicb irequrnries n tuned dniutt, knu™ ns a 
cirnjrf, is added—Pig, 4,3, This set-up may ht furtW improved by the 



Rl « 


adcUlioo oF mi aerial luibrr when ibe Iml circuit virtually becomes ui rf 
tranMhrpKfi TWl comasdcrably lirnpLLIic-s the transmitter design iin« 
nrft;m3less of ibe characteristics of dir ami] the aerial toner can be 
adjusted so chat iht tank tictvh wilt aEwayi fc*r supplying power to die 
tame load. In prattie* the l+Tnk drciriv it farmed by the anode circuit e>F 
the power acnjjLMarr and so need not. be regaicied .u-: a separate rarity. 
The dttcriptkfti J tank circus! 1 it equally applicable to any retonanE 
circuit in any transmiciEe ala^e. 
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A Dumber nf tuber rEfinciiwiiLj: are Elirn posrihlr.. Foe example, 
irinLing the oscillator fatly tunable can introduce stability problema, It b 
easier to achieve liability by restricting iIk: variable ftetiucjicy range. 
To extend the farqumiry mnp: available i| IS then a r. Li lively lirapk 
co double, treble., eCc., thr original Frequency with a Jr^ijurnry 
mukiplnr. This ilu in very well with unmiettr b.uid rcquinenmti where 
die band* ans simple: muldplw nft:aeh cther. Thus a variable freqtstney 
nseillator (vjb) designed to cover only the 3-5 fcHi band can also provide 
crc« ngtisif in the y, 14, 01 or 2SH1 bands h^ncorporalfnfl a frequency 
multiplier between the twrillatuf 1 and ■[/amplifier—see Fig, 4,4. 



This block diagram aJwi shows an additional unit between die tani 
circuit [anode circuit of ibe pnwir_r atcLpLU 5 »er’■ and the arri ;i I p-ineTp 
tuarked Iff or i^wrr ftass filer. The obj«rt diLi is to produce a "clean 1 
dgnal by Sterifl| uul any harmonic contents, asitl thus mjiujikizc any 
LnterFcrence wilh adjacent signal*. Pari of this jdb b alnra-dy dam: In tin: 
tank circuit, but the feet that many amateur tranFmissionj are on bands 
L±rLj:j<:rnE Ln irirYidon. rfflHi midfl nB pI; ll: i premium on Interference 
suppression, Thai alp> affacis die actual cnnstmtiiLnL of Lh£ set, parilcu- 
[ariy as regards screening requirements and the necessity far eliminating 
long ]c 1.1 pj U ie: of wiring. 

Further ewntitk ratio 11 now hu to be given bo die manner in which 
the OSCaHfltnr ip inliTTiifrtcri (for tending Mr*™ ur Lclegraphy); cvr 

laXeJ (for lending speech or ttk^Miky). Ttm are type As and type Aj 
ctLuEsions, respectively. 
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jEgEijIlcng (Ai end* ion} i* obvwiidy the siiiLplrr of the two 
ijjiLr ihi? only require* (ha| the r/ output f mm eke cudJlalor be nilur* 
nipped at some s nimble singe by rtmsjtf qFa mechanical Ley to that the 
™ signal La pm ™c injlrr farm of long and shore bunls with intervals of 
no aign.pl beseem—Fig P 4,5, 


*&rr'‘ *£bi^ k fc/r 1 



fl^sJc:;Llly inrh n HLgcmJ ipr-nd&tE of a leriei □(■Square- mra—Fig. *&. 
IVhils.! these 3 u.vc the desirable effect of pjiividin^ an inteliigihEe 
ilEnaJ 3 they alto have tmMtoted »de tWcuu^ notably the Indian of 
unwanted Vrlebamii- 7 in ibr resulting envelope!, That cj,h ppi^ad over 
adjacent frequency,, rven a whole -imateur band. Thus other received 
tuin-ed to- n L -ar frequencies may also hear Lbe signal as nr 

mow ij'. i-.lLIy in die Harm £ >f 'dick*’. Tu avoid this It it necessary to 
btTvdircr a duti fdtrr In the keyed dredt of th* irpnnnittcr. This 
reduces mridtn changes Eu iinjiLiiude In die p/'dgnaL, width aji: t*. 

ror the "adeharidi'p and louudi off 'the pulto envelopes as 
itunva in the second diagram in Fig. 4,6, 


*ct 'ajar a 



1e viiJj Ik appreciated chat fchti rounding”and nn-ihapinq;the keyed 
^ dptf] mil alto affect the quality of the Mnns algoil b^id. There 
wiJI be an optimum form of envdujtt where sidebajbd effecCs are ac a 
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ici i ni.riT.Lri 1 and the ^| 7 ial El dear and dilUJICl. If tfcu: cnvrLri[H!5 ii rd dis¬ 
torted lhe individual signals will be leas- distinct and may even tend to 
run together or Hue. 

TIik pmfemrd type. c-f envelope is one whadi u hirl) VJid 1 on ihe 
’m^ike end of each envelope with a sutler 'hitak'. Thus any dick 
presecLL oceuis jl lIlc sultl m\~ the .tipnnl with, ideally, no diek jlt the Ley 
h npcjvffd r Tliis produce* the most aeceptablr Wh' nr L r|uh a for Ibfcning-, 
In the case of speech or A3 emission tin- final signal is produced by 
SUperitujjuliBL^ an iLLi'. jLi.< frequency {of} signal un the rf lie Caffio signal, 
yiddtng a modulated signal—Fig. 4,7. This iiiml aign.il will actually 
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compnic [lie origin j] curlier frequency;, uy f r together with iwn sidp-- 
LutrnJ. fr«]|H:iicirs tv\' T \ m and f rp„ wtifirr in 1% ihi: fn:qqFwy «f lhe 
modul-ittog signal, lhe complete sign:il will ihm 3 in»rr n Fprrad or 
bandwidth of im Hz about a centie frequency ol' L k is obnoudy 
qwry in kre-p 1 i 1 is -jirpud -hi ll n-jLiouablc EtniLlrnu.na.Tlms 3 kHx \ \ a 
lypiriil moijulnting frequency (ud, whldl wnllIJ ^Lvi: an idTectlve 
bandwidth co% p er of 3 kik. However, nraduUiHin frequencies In 
use JiLay well ciicnd up to 5 kHz, covering a total bandwidth of jo 
kHz. 

As a general rule, all speech Ifeqtten rira clibl be ciiLompp^cd within a 
frequency range nf at»u( a^ocra-g.ooo H?, Fur ti-lepho-ny, therefore, 
there Es- no neccanty to employ -idi:bands with spread of wnurr. eIlllei 
3,000 Hz- siy Li turnl i:-.Li ir.L'.viilI; 1 uf^-4i LIIl, l J 'or geiLCTa] bTT>adc-qstillg^ 
whirh indudes muKic 4? wd! 41 rprodi, a diuudnrgi bty wider bond- 
width is required in order to icHNiimddite (lie higher audible 
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frequencies without 'dipping 1 irfdis^Frtbn, c.g. logiu-lly up to the upper 
licnaE iif juclihitity nr amiind 1 5,000^] 6,ooo llz., Oroidc-ost stations, 

1 h^rdorr. operate with a much wider bandwidth than amacinu" rueli<i 
trmgnrtttrn. The y occupy nuare 'iif ?u a consequence—and tune 

in ftvpr .i Jsftwider s-irnge, 

The or speech signals arc derived directly fnijn a miemfriw jip p Thrte 
signals arc very weak .met lIluk nnquire amplifying Wore bditg Led into 
die main irnnsmitter circuit to moduliite the rf or carrier wave signal. 
With simpJe amphtude modulation (Aj tcuh^Qn] ih c fuvm:n d wty is 
co apply the amplified ff/" sign:J direct lo the anode circuit of the r/ 1 
powrr amplifier via a modulation transformer—Jr'Lu;. ,|_B. This also has 



the id-. .ujLi^c of increasing the tf output pcn.vrr since estra power Is 
supfdircl chi output Circuit vfci linr j/ arnpHlVr, Spedid cfremiS fiiay 
ako be included: to compress the rr/" band, apply speech clippinjr by 
controlling the shape of die waveform, and suppress I ih-hit frequencies 
to icSLe lL'I ihv rimg^ nf tidr I mai ds radiated, 

Sidrlwnd (Svpprtiifd Ccrrm) Trmmtsriortf 

Whilst Eimple amphiude modulation provides a satisfnctffry and 
reliiLively atriu^hLrorwiird zrwtJmd ul pi u vidua ij j perch transmission on 
MtP-teiir nL-dan lurid? more atid more jLtcrntbu has been given during 
recent years toi the development of MiMnmf trammLssauiL where she 
Earner wave iudf u suppressed. Although thii dciiLuidi mnre complex 
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cEreniu and more expensive critical CMu ponenti k Iljs several ad¬ 
vantages, pMsWy much Sugbcr efficiency and an upprediilile reduction 
In the bandwidth occupied by the signals 

II Juls already been noted ;c.r. m ClLaptcr i l±uJ Fig. 4.7'i lIliI the 
pimple form of a/ epreeb [faiutuiadon conapriars a earner with two 
sidebands cad] the mirror Lme.ge the other and spreading over the qf 
iT^ui:3icy range covered. .All the 'mteltifitfKJ iic-i-dcd iii cotiiowd! In the 
sideb.inH^ wliilsE die majority uf tin: prnnfr is coni Mined in the CiLrriflr P If 
t ht carrier is suppressed this power can be saved and all the mmimitled 
power contained within Lire sidebands—Fig. ^ 




F^- 4-9 
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In LheJ form []u- (j-jjiuiuiiEciti is known as double sideband suppressed 
carrier (dii). Any conveniirMLiil <nn reaver cam hr mudLQed tu receive 
such txammtsfiioiu, 'tuning' to dtheT sideband, the chief modification 
beiaiig dun the receiver must also supply and inject the ‘misiiiyg* carrier 
Iji-Jcup: the jurlchimd lignata i:j]i be tuade intelligible. As the carrief h 
suppressed at source (i.e. at the (Tunimiuej'', siguaEs received ran be 
very much stronger for die same input pjwcr- Ocl the other hand the 
h.ubdvr-jdEli ij^Lupicd is ettdly the same ns if thr carrier were presem 
(i.e, the rjmir :lf, fur OMin\x'ntiuna] nr^j U ansmissio 1 ]!] ■ 

This prindpie of operation enn he carried oat stage further by 
uippmalng one of the sidebands vi wn|l an lEic carrirr, yielding Edngte 
lidcbiLod Ejaiidtrdssioti (nh^ TJiis has a ll shr ai!vantages of double sidc- 
b.Li3d irajuiiLbiiuii plus chi- Uli tijiiE.still more po-wer can be puE Lata ihz 
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HAM RADIO 

"intelligence 1 (tincc -n^ !y «ne ddrband ia iiinJvtd mate-nd «f 

two}: and also the bandwidth is halved* 

TI-im-h: ei alsje? tin: fact c hui with all ucLrLacid tfimanliBoni she sup- 
predion of ibe carrier merma that heterodyne interference commi-w* with 
ck&dy spaced am signals u eliminated. In other words, nidi transmn- 
dc.HTU giv^ i^LLf-.i ttfLuraLcon (smaller Widths 1 and lih-hcr signal 
strengtha nit the receiver far any given trmtanrtler power. Ttar main 
lEmitaiioh u Lti.iL elicL bajisnuttcjig are considerably more complex arid 
™dy !o cmutnict ihan fimplr typr^ .ind cjii\ tw: £st;ii,:rling Set up 
and adjust. 

The haaEe. arfiuafjrjfnmi i.f a aLdcbsusd uajun litter h shown in Kg. 
4,10. Both vf and 1/signals an 1 l<"H inin a balancer taodulatrif, the output 



F15. 4, j* 


of which m the omp Idlerl sidebands of a normal modulator hut with the 
carrier suppressed. If single sideband tnitiBrnlssinn ijuly u iviiuirnd, thru 
a filler tail he ItLiCfpoatd Eu ftnevc thr unwanLrd Muleih^rjcl. The output 
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dim consists of jingle sideband rf which can be amplified. £* neces-Hiy; 

In practice the original 1/signal is usually crystal! control led, atid acts 
ai an rf drive fLe* initial cartirr) at *1 medium (H-quarcy, This » 
sidn«hly aimplifie* Lhc Biter requirement* tince, in general, the Lower 
Lhe centre frequency the easier LL is m preduce Bltera with suitable 
prJectivityr The single sideband output ii thm M&pilEed and betciu- 
dyued to the required output frequency, ibb stage nbu hritip made 
tunable—Fig. 4 _ei« Any further ampLlBoatkiij must then be sAri^iiy 
linear and -1 fcugh decree of atabslily is wentLil fcf sucecidul workings 

JV>F.p«iry MjdkJetrfrf Tr.'zn-nnaj-jn'cvi 

a<jme Tiw-nLkici ahould be made of fi^riuiotey jnoduiated. (fn 1} 
miisdon as this is 4 feature of many modem domcjlfc iWU**, although 
little uS4id fir amateur r^din] work,. The baste difference between /nt 
(frequency rnudulaiion) and am (ampUtude modulation} ii that the 
imidukuLng (if in thr ms-L Lif/'rtJ leaves the nmpliiutb: 1 if Lhe mixed signal 
nnch=uigctl but piodum Inequnaey deviations in ih^ terrier propor¬ 
tional to the hutauULnieoug amplitude of the modulating signal. The 
LLilTujuncc can be awn by comparing Fjg ■}■ 1 ^ with Fig. 4-7, 



JW CABmfB 



/mowwr uaouutTE-n rf 
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Fiff- 4-19 


Ttui hai re ruin advuiE?ert fur H donraU£' radio tranamiBsiociB, pan 
ticulariy where the bandwidth (^ptoenu-rl t>y fre^ncy deviiiioru) 
is not too restricteilr Far ^Eii;ilcii-r radio WTirt Ji n triinirniisjoru 
rciri^csd to a mnsirniins Ejundwidlh i^flcss thiin 3 'j kllz.. £uch. n-innw 
band Jm (namhAiri Iwvt iht fldvauia** tlL&t liicy ajc ]«i likely 
to imerfere wit], local tclrvoimi irannniiuiuEu than nm or ildcEund 
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trp.nsni3Uh; m., bun perTormanoc is otherwise generally inferior for 
amateur work, for thr rrSuMia sdir-udy rKfjla.Lik-i3 in Cftapier i, 

Gftpitf uf j r riL”',7rjcJ , £rr 

Tranmnitters can ™ry widdy in omrptgr and ricupe. Many lr.ar.is- 
niLCEm oiler .rui (telrgrapEiy) and am (telephony wily, hut may be 
ejrtendhd to aide-band wi irking by the addition of ati adaptor. ITils will 
not necessarily give s»tarf»ctory wruking, fur □ M,h ifajitwJttEf La 
mually dL-dgncd on somewhat dallerent principles and adaption nf ;m 
■im traiLimillMT neairsiaraLy iilUiKtS c:iiEti|jcijmIs^l 3 C.g. Lite modulation 
may not be applied as an optimum stage. 

SlmiLidy, _il 1 1 1 o 1 1 cj'li:l3cL'i j' Ltii'E may be designed for mnLli-bimd 
working,, their arr flniiuri differi'ciiics hi die u pLim urn requirements For 
^fand vbf working (as well as power level diffrmi™ invulvtil}. The me 
□f acpu.ry.Lc th&jiuiii llum a fur covering these rwo ranges is thus usually a 
better proposition. Much, df uJwnc, dicpnuiL on die type mid scope oF 
working aimed ai—and bow deeply ihe individual wishe-a lu get in- 
vnlvrd as an amateur mdm b llllIuli operator. Abo power requirements 
haw to be kept in mind, Dtetaistt working gel ihe i/haiidi, which tend 
to be crowded anyway, may require going to the UUfatMim power 
3cv^b fKTininid, Fur ru aiintnrH scope arid satisfaction, On the other 
hand-, many cnHhuKkiti -■m conteait iui liicui their activities Lu operation 
cm just me ur two bands only, And bcgi-rmi-ns, lircuuse of ihe simpler 
licence requiftJiMiLtt, may well decide to co-ncentrateon telephony,, and 
the «ivnri.:iird rhf rhiinsn’U available for S-^ujLlI Licence LI holders. 

I'beir initial equipment can ibmfure be purchased, or committed 
nccurtliii^Ly TEic more ambitious beginner, however* will be better 
advwrd to regard h is inaiiwftter In terms of "black boxes' or individual 
units, the scope and coverage of which clui he. excluded by additions- and 
modifications, as experience—and confidnncf in Amateur Attridug is 
gaicuid, 

Tkifom nf ifaiflfcnT T^mmMUn 

The size and physical form of transmittert has dha-tiged wtuidemUy 
over [hr ytaix. Early EraiburuLtem were commonly cohm meted in the 
fnnm of ^parai^ imitk nwujiEed «n racks or lab3es r occupying perhaps 
nearly a whole wall of a room. VnU cmkiirLictioij id-still widely favuured 
for valve transmitter^ and particulnrly ihuMj for high power wortiog or 
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fiLt-dier development and fxpximmial work, piLnr* additions and/or 
moclifiLiiii'Kiis art more readily tadded. 

There h, how? vet, an incrcasanj[ tendency to produce compkce 
transmitters os a tingle ^patk^ged 1 unit nf mncliTJiBi 1 eablnet or cmc 
sizer MiiLiaLUiiZiLHioD has further betm pnunated by the applir^tion of 
traitsuior rireiuifa rcpbieici^; vsdie ciecuLl^ and even conkplete tran#- 
jmittcr drernta.. Originally th^ appJjc-n-ti«n of trnndimn Leansmitter 
drcuEu Ktrlcdy limited becaiae of the lower power levels of sudi 
devices. This need nn loii^c.!- apply, although where high pwen are 
r^juired, valve drctucs remtiin the uiu-al choice (and ii^ ^hcik: cases die 
only chaicr)^ 

With unit consEniOjnii r of uolltsc, there ii also she possibility «l" 
laiisLi^ ’‘jidjutd' construction,. i.r, lornr ELnSii? with LnniskLur circiiiti and 
others h;urd on valve dreuili. 

Still further tmidaiurLariuj] Ii pn^Lble in modern derigni by uung 
isategraced circnits-, partiicularly oa tlinH* Iuve bceutue nrore widely 
available during recent yean- at re La lively low cost, Snda nkciuxiii can, 
to a large cstcnt h simplify brnoc unsiniettma, as well as brsng sutmtilve 
fur peortsaional constructions. 

TJk mndmunk power permitted for HmaErrur rransmiiteri is ] =,0 
watts input for <m tran-icnitiLoiis (sri* 1 Appendiis I - All-iratisiacut 

ErajuiBUtterH are generally only dlnot-dy compelidve as regards p* 
formaiKr in die bjiLda where lower pem^r Umlti arc set, c.g- ao wntts 
for the i-lj MHx lmnd\ yz wacta For the “jn b:md' ^ud poasihLy 
rijhgk sideband tmnsmiaions on iitiiee frequencies (directly punpared 
with u-ujiijibijiitu). 

Even greater ^uinpaeLsicsa is realized in trxLaiu modern designs by 
corabLnang transmitter qivd rotesvee in one- Iilri«c_ fieddes toduciiEg the 
arMfou equipment to a single table-top iiem this can havr tlir ;Lr|viini:igE 
th-at ceriaJn circuiu i^au be common a titer lEic traLtsmirler arreceLver. 
Again this is purtmiMy udupiable to singli- sidtbaaid Udjiyatln^oiis 
wliere the circuLts involved are inEiceently more compfea shan nm tjfVi 

Mrfib .S’iilJTDnj: 

The general prductmn in the bulk and wdght ni" cnodrm inmidlAr 
irausmitten and tTancriveni h.is nuide >he mobiLc itadon bol-h a 
practical and attractive propodtiem, for mounting in a car. Problerai 
fcuiy be irivulvrd in providing eHacarni piureciioii ^gjisui hLEirrference- 

5 * 








BAK **I>IO 

frnnn c3m ignition circuit -dP 1 hr car rngimi -and the power of the trans¬ 
mitter may iKCWrily be more restricted than nniW br u:+cd with a 
fc hunie’ nation, since the bawt: Hjurtc *jF power supply ts rauOy \hr c-ir 
battery,. Alio llLi additional Sound Mobil? \kma* k required, which is 
available only to hdLdm of Sound A or Sound 8 Jice>M;rt (with iheunu 
frequency restrictions applying in she case of the lllicence). 

Mobil* ftMioiii commonly operate on ii power of t o watts or leas, and 
almost invariably m L trlrphimy. Average range k of the. order Lcn to 
iwcncy miles, although very much Imigerdni^ucacan be covered under 
favourable riiCumaUihErex. 

Operation, on ni[f is prefrrabk lu kf r as apart from other technic*! 
CChsiderailoni this tiitiphlies the aerial ifequiremailB* Mobile aerials 
for example* must nut esceecd 14 ft, in height nbtnv b lie gprufiud.; and in 
practice a whip aerinJ filled to a cm- 1.. ujnot exceed about ^ or 4 ft, in 
InngEk Tliu. lit :ffiunter r lengths, can hr quite adequate for efficient vkf 
tnxunimofi, although ilue favoured form of r^f aerial ii uiualiy an 
ojiiLudirectional ’loop 1 :Lirni;i 3 p which is baric.illy a dipole bent in the 
form of* tlrelt For i-ftf working thii imp m-rd eiul Ie larger than about 
rj In. diameter tooh Lain 41 id table resonant length (w* Chapter 0 ] r 

friijumry ChitMiftfi 

li is oblignLnry that a hceucc balder be able to verify that his trans¬ 
missions are within (he uciburied frequency Esand(i]j and to me a 
HuridiirLury method of frequency control,. In effect, lids means that a 
crystal refercoG* BQWCfi ii needed to comply with tlirsr m^udimunUi, so 
that [in the words of the Ministry uf Fusts and Telecommunication*) t 

(tf) wilh ^ rrystil-eondulled irammitter -m abaurpihjn. J d*vie* p of 
suitable Frequency range and *tc\i3-acy is necessary to check lh=st the 
dcsirrd haTHMitic of the ciyFtat frequency is sd.ee ted. 

{it} with a trjjLs:ci Iillj tlLat Ir not crystal-ojnipuLlEd a wave me ter 
Eased on a crystal MdUitor is mcessairf. 

The MinEairy d" Posu and Telecommu niauiucLi uffer the following 
notes lor g^nrrqj guidmee: 

{s) Fiffuiwej mrejiirirtg ifliu^mrmf should be of suiTieiejii accuracy to 
verify lh*t rmuajinna aic WalMlJ the Authorised frcqurnny handL For 
example operation in the centre of the 21-0-31-45 M Hz bend would 
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requ-iin Frequency meaniremem to an ftcmnity of — J'P per cent to 
ensure that t-mi^iutui were within band, whereas operation within, say, 
10 kllz of band edge would require coeasLinxriEiEii tn an accuracy of _L 
n-nj per cent* When determining l he proximity uf an emitel-ju 10 bund- 
edge* the fk.vr J i.b£H - o;i.d due to- moduhitJon, on the appropriate side of the 
rarrier r needs to be added eei the Frequency tgJ*ranc* of rite carrier, 

(i) HfizrudyTii 1 vmtaalm md ityridf tofibshirr, When n**d iu con¬ 
junction wilh xl gtticrxd coverage receiver, a ego kHz crystal is usually 
.adequate Lor checking fncqorqcwu up la 4 VHt, For higher frequencies 
the spring i^twenn eod kHz marker pdntj& it i^n imall to tMKyj 
and a crystal of 51 m kHa r ot-preferably [ Mila, ilinuJd beusetiin aMtkn. 
IflUt receiver covets-only 1 he AmaL&ur freqwuE'uiy bunds die bands pread 
scale will usually aliow a 100 kHz crjT-tal to be oseti wiih ruflkknt 
accuracy throughout ihe hf bands. 

(e 1 ) AltMrptim ituomrtflrf w iif jsinrjJflT utruier* Ttic scale length and 
accuracy shmdd be suitable for meiasureTnnntF uf lIlc frqmred accujacy 
10 be made, and the faija+ncy cavenigc lEvould i-wN'-nd up tu the 
H-ixjud, iiiid preferably tlw third, hamtotiie of the radiated irequency so 
that the present* of unwanted Ircq^rnrini may hr dEiuoLrd. For d hf 
and u^f transmiltcTS, pnib^bly the best techubiur is to mra.iu.rc rite 
frequr-uiry of tije Lund amenta I riKrlllaior ids accurately as pomble and tu 
use an iborptk* device to canfinn lh*t dii: wanted harmoruc has been 
sdeeted, When n 7jhf nr nAjf outLterter is used i-n EimjTJcictiujL with an &f 
rrE^+iivuT and the calibration nF the main receiver can be dtecked wftfc 
sufficient pccurmy, dsts will provide a mi-jauoF frequency measuteim-nt, 
but it is abo ad™al?|i- tu hit an nfworptkkn w.LM-increr to check the 
m.e*xurn]ni:nt and locanfirm ihai tLO llq waited ridsatiiHii a,w proaenL 
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TRANSMITTERS IN MORE DETAIL 

T HIS diajsLnx will 1*3 concerned Wllb describing the iTniifliqiUFT 

■circnie requirements,, rind soLuliona, in more ddiil k blnce the trans¬ 
mitter can bit bfDktn duWtiinUi a IcririurLnU'n^rttietHJ uiilLl (whether 
phyikmlly ieparaied i>r not), as outlined in the previous chapter! it if 
moat convenient to consider the design and characierisdcs of such 

UiUUL oiLiJrc 1 IrpuTaie twadingv 

Oitiiltilor (MMir? Oscillator) 

A |j:■ ri j=l;l ry ™quircji*ent 11L' mi eridEl.ilnr nituil ii lhal It mnU bfl 
stable, ^nd al» unaffected by any otcmil circuits. The former require¬ 
ment \s primarily dependent on the destfrn of the oscillator circuit itself. 



The tntter can be met by suitable screening, Mounting mid wiring of 
critical companions must abu be rigid enough pu ibat nwcbanical 
vibs-jduu eaniKil alscj be a sjurtf of instability. 

A baric valve oscillator circuit ia shown m FTg. ^ i. Lx and Ci ibrm 
the tuned dram, the alternating voltage developed acresi wtueh is fed 
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to the grid of ibe valve vin Oj. The puergy to maintain ibti alternating 
voltage pT nsdlladoiL is derived from the alternating curreui ilnv. ijjfr 
ilirungli die calJit3de B fed lm a lapjung pnut un Lx, 

Output u developed in a second limed circuit L'i and driven by 
the valve. This ran hr tuciid lo the same frequency aa Li-C l, all hough 
it will be more idYuntageoui: m luisr in i-wirr thli frequency, Thai will 
lender dn? grid circuit largely unaffected by the anode rdreuit, ^ that 
^ability ii much higher, It ii also rather nuara convenient lo lap dir. 
cftpatiianca Instead of the coil, leadiaig bsadfly tu the modificauDn 
shown in the bus in Fig. 5,1. This b known as- the Chipp owDlator, the 
lowest frequency being nrt by CiA and die tuned drcuii then adjusted 
crvxrr the tuning range provided by CcH. A radici frequency choke 
■tLFC) 11 alto TiLtdcd between tlK cathode nnd earth m provide a 
ciccessary Jr connection! but offering very high effective resiitanc^ lu 
rf current* 

A practiced Ji utm of tikis simple type of variabtr rnqueney oaiiillatocr 
fijfb] Is shown in Fig. j-% with typical component values given in Table 



3- Ttie anode dnruit [,v Ol Li tuned to tmer. the oscillator frequency 
and itiE LHicput ca.11 betaken firon this by capacity coupling, nr inductive 
coupling (L^ in Lliii cane being one coal of the coupling transformer). 
Frequency stability is Largely depended 1 uit dtt periomuLooe of capaci¬ 
ty Ca and C4, which must be of high mluliiy typ< with suitable 
temperature coeQidenis L 

Belter stability cam be provided by varioui other designs, two of the 
best known being dnr Fninklin cfidllucuB (Fig. 3,3) and die cathode 
caupled otdlktor ]Fig, 54), Both are « 1 w:wil lascd nm dnulile Lrlodt 
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\ jJvrJ 7 ;lI 1 1 1•:k u||rJ l iin cxLcjukici uf tltf Fm-LkUjs drttilt La alia ofled with 
twn prntodc v^lva, A frrUurr of th«c drcuit? i* ihr vdtagc rtgidwr 
included. Numcraira other drti^n& have ?.Uo been developed., some 
apcdikidly nuiie-d l.u pjitLu]^ Land fr^qptAdfit. 

Tmnshtor rirc-uit* cun atw provide wtirfaeGoTy g/a'i wilh high 
■tubtHty—often belter dmi valve uroiita because of the lower heal 
gexunlktri, The mil n i|uin j3Lf2LL Lh iu use high qaaliiy A/ Ltaiubiiira 
in a properly stabilized circuit. A wide varipty ofiudn rinryits have 
published and are readily available fbr home corjtructon, eg, fin in the 


■VWV^lfTt 


vtTUie 


Fig- 5-4 
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transistor manufacturer* and journals rivaling- with amateur raHna 
subjects, 

Crystal Oscillators 

A direr i method of obtaining stability in an oscillator dbcuit is to 
replace the tuned rin nit Li-Ct wiiii a piezoelectric clement or lyy.-'jJ 
haying ihr required letonnnt frequency Fig, 5.5. Tlu: liability od‘ the 



nrrnit wLU then be as good a.. tbit oL ihe crystal, alLEtoufili tliis In turn 
will depend cm the made in whtdi the crystal m operated- In ^Hra 
mode the liability Li usually Lumber than in paraUel mode, all hough the 
tf output is substantially m.Lui.'Cd, ITicre :s:r alio other objec Lions to 
scries ntode wariing, » that parallel mode pituirs arc more widely 
employed. Three of these basic dreuiLi Me shown in Ftg, 5,6. 

The higher the frequency, die more e*ystal control becomes attrac¬ 
tive as a means oJ oscillat™ - jjjibjfLzadon- L 1 uLurcu.tia.tcly this dues mol 
conform 10 typical crystal cJiaracieriatira in th?t tin’ higher the 
resonant fe q wn ty tl»t more difficult it is to produce satisfactory crystal 
rofiDE and crystal jssfurtmce. Temperature effects may also 
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btifr>rnr Exaggrr-iti'cE, porlkulllrly when allied to traiHStOF oscillator 
circuits. 

To a Istrgc cseceut this problem is being ovcreuitie by she aviilkibiliLy 
nf IrXitv and mem: liable crystal putkuUrJy developed for high 
frequency use. AhmutEvdy so me circuit designed, prefer to use a 
crystal I.ViLLi a lower STSOfcUiM frccpjrncy ai likely In be mem bbiEili- (nr 





more readily available) and tlien arrive at the required high frequency 
by applying m.uLupJit;ation to die oscillator itself, Such a circuit Ea 
luhOwn Ok an cavricoj" type, ihr ^dlbiEur feuc’u-LELCy then bring aljiirmfHjir 
(multiple) rftbefundamental frequency <xf ibr Krystal used. 

Such treatment also can be used to overcome one tunhatiun of 
crystal control in that it provides stability around one 'spot' frequency. 
A etysta] OSCiltaiuf is ihun, basically, >1 Urtgk farquuiuy HMri]tnCnr. It L:;in, 
hnwT^nr,, be "tuned 1 over a jrnall raii^n by Lidding reactance in series to 
J pulJ h the crystal to one side or other of m fundamental frequency. Thiip 
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tojjcdier with multsplicathm as newuy, l^ui be used to prnduei: a 
variable ejyital; cadlLator. 

Again ;l Large variety eTciyrtaL oscillator circuits have tw-esi published, 
lujd are readily nvailpble. Soius* bowev**,, may jiruve lemperamenLal or 
iiju^dsfaecDry In use. FrobabLy ihe best advice for I he □.miit.cur designer/ 
constructor it tn Lidrtjit an oscillator circuit Epedfictiily reromm^ndndj or 
published, by the crysfal ntftnufiii^ijrrt! icnli ■=■ hr is 11 :rpared to unrh'i- 
a. cjunsldtrabte amount of experimental work in "proving 1 .or 
udjerw'ise i the perfbtft»iic? of individual published desi gns. 


X&EtdntBn 

High tendon vohagr regulating in tk case of valve dreuiu 
readily Lm provided by a special Sype of valve, CCRnmuiily referred to as a 
VR-tube. Suitably manu-Lt-ed,. and operated within ii= design. euirent 
range, this can provide siabiLi^atiyiL of the high, tension supply* 

In thus vast! of tranmitnr circuits working .ll vt-ry modi lower voltage*, 
Zener diodes, can lie v-w& forniniliT purposes. 

This particular rubject is ftwr.ttd in Chapter 7, Powex Supplies. 

Ftamr AmpSifim fjf AmplifxtL) 

lu general (wcklliilors jh oksgued to work at relatively low power 
Icy^ki in «rdcr to preserve good rtahllky+ Educe the oscdhiLnr piihduces 
the basic iLgn.-il, ll u followed by one or more pjwcr wnpldieti im art- 
crease the signal output Applied to ihe a^n.d lle. the required power 
level- Such aetipLiJjcrs are generally duscribcd by ili , i.t mode or tfiiui of 
working. 

big. 5.7 show* a 1 ypJcji I power ampliflce circuit* based stnmfld 3 
penile or tetrode valve. Tbr tluee mcLborlK uf operating the valve are 
then follow t [stt auo Fig, r 

Qkasrd, The grid nf the vals-e is negatively bSaoed to abenul one half of 
tike eur-oirpoint. The ‘‘Handing 1 anode eiimicLt will then he moderately 
high anti a tine wave input voltage will produce .1 mrrrjypuciditig dine 
w^ve anodi" cuitt^i^ providing lh= rf amplitude i* not excessive, as 
oLberwire this wnulct ruuEt Lu ^elipping 1 ut the bottom of the anode 
current waves, 

CI&ai E. H-irie the bias k 3 ncp-;iicd to the cut-olT pnint (or vr.ty nearly 
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uj), Tlie clT+:rt of this Li that when (f input u a^diEd Only die Sop halves 
uf iIie ^oTresponding ai-uc wavs appear ii-i 441 ™ic current, so thaE aiwr)^ 
ciar^nt only Bflwi fur one half of every cycle, I figTifr praLi of anode 
current can, ]ww™i be obtained for the eanac uvzrngt mode current. 
Ai a cuiacqu^nre, more ff ciuLpim power can be obtnined for a givim 
po^a- mmiimpEion by []li- v;lL'.t, at tiiir rv ppncj- of higher 1 f/ infiui pgw^r 
required, 

Class C. Here the hiss is increased lo two dines or more of the cut-off 
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point, producing even more sharply peaLud mmek current cluiryjo 
teriGtios with rf input, each peak occupying tra Lb an tudi'a cycle. Thus 
rten. more rf output, puwer eajs Iw: obtained Lor a given input power So 
ihc value (reprfcH^trd by the kt tonsumptirtn] hut again al the e*pe™ 
of higher rj input power required. 

As a rough ecirnpaeiiucL, CLm Et operation. g£vet jtiirtui twice lIjc 
elfiehney uf r]l:np \ operation {i.e.. twice the r^flutpirt power ibr a given 
input power)—dw aha Table 6. CLud fl operation con be expected to 
give about EC per Crul more rffinrncy than fn™ li_ Ejlhrr ^sf I hr halt et 
t™ may be r-hown—Claas C for ELiLudisLuan nflldency and tbua mati- 
iriuni ff output ; or CIese B because Ll h« the- additional virtue eEole the 
OUtpui COih be mads: dboctly preportional to iJld ?/ input. A number ill 
nihrr iinpnnsinfc factors must, bownvr, U: eufiaMered in die final 
design of the circuit, notably lIli: mrlhc*! cf providing tlic grid bios r 
conuol ud" Llie amide cumnt, feedback and cieuiruliaadotL, mid the 
met lu 111 1 if coupling, 

Where the power outpuL required b pin: ihon r-an be given hy one 
valve,, instead of njhig two nr mricr rtagi'i of amplification, two or more 
valve* cn.ni be connected together in pinM ri with tlu: dreEUr rkmr iiu 
in nil the valves cons termed togetli^t. Parotid approimn uHU jpvt an output 
in proportion lEm: rnmihEr nf valvrK used for the same high tension 
iTi|tagE h but the input power wdl aLio increase in projxjrtkin. m die 
number of vaJvea, 

All alternative mi^lIhhJ is- lo =■:: 111E1 «y E vnt v,iIvra in fnuh-fuiii HmfigOia- 
drm P Here the circuit is split, mim?r-image lr~ishaon t so th;u the vdltagea 
and currents of one valve art out of phase with ihose of the other* Ai 
the anode current In nnc vaLuc is rtiih^, tluu of the odaer I* falling gii-ing 
in rlT^vt a push-pall operation F?g. 5.3, Tlw idvnn-tmgc of such n 
syitom ia tbat Eea distonkin is produced, compared widj parallel operas 
lion, ibr die same power wipuc- The main dieadvaniagc Id thai twice 
the hi voltage is rcqninrd, wheels can i^verely limit Lhr appUcatioci of 
puih-ptdl nmplifien for valve tranimitlJ , r3 H 

Tkf Afcjdr Circuit 

The aiiuiJe: dm oil comprbei a cmci hinatl^i 1 c>f inductance ■ L; and 
cftpwiUuKe (C)i Jb-rni ing 4 tuned dreuit {often referred to as dw; tank 
circuil), A study of fig, 5.8 will she w that if off tuned with rcgani tp 
the if input the anode eurrasE will be- relatively high;. bcLt if tuned to 
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IWnaitte the average cumin! will be very tew. This fonm * 

useful me diod of Luring- 1 he anode circuit, i.e. udjuadng fur minimum 
itir'hJiL current Thus does not, hpwever, give ^ny indication of Ihe 
^voltages which may Em pteterii. Those cm be excessively high in the 
absence of my smock load, pulling ihe valve into a tftiidltiJHi where ihe 
sejfcciL tuitenc b wocnfrrc. Once a l*ad is coupled to the anode circuit 
energy will be drawn from ihe timrcj dnniEtp reducing both ihr r/" 
voltage and tlte cuircnL, It nJn follows tlinr this fold r^n modify the 
timing of the tuiwd circuity unless it b purely rrsbtiw. 

The two principal poEnu which emerjf from this are! 

i. Fftr inctiai =md wtring up cf a power amplifier, with no 

Whnetled l(Kid p the At volt a [5c sltould be j-^duund pn order Id diimnatc 
the possibility of raaaaivejy high rf vii.li:ng« being developed. 

a, Some nrimsing i*T the anode circuit may be necessary nftp r coupling 
m .in epttfm d load (e.g. the aerial, or a folE^wEng: amplifier stage)to 
compensate lor any Ludu^tusLtc uf eupMltimce introduced by Lbe 
coupled load. 

Oorreci loading- is ii|po important as this conuols the qoifity of the f f 
cnatput radiated by the aerial. This ret] uEeci a payable compromise 
between energy cEhdebey and lI :i n mi generally related to the qujibiy 
lactor or Q, of dw: circuit. This, baskalily, Li the ratio ihr rnergy 
■tored lu [3lic dinipsatedi an each cycle of oper-atiim, A high Q implies 
hrtgb HT-irirnry and low damping' a low Inw efficiency and high 
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TRANSMITTERS IN M fifth PE-TAlL 
damping. The necessary cDmpjewiLbt: aim* m. providing good effnittny 
widi enough damping m avtnd a distorted rf output, introducing 
a irria d - harmonic frequencies which ctmLd ra-i^.- iiitrrfrtettec gbl these 
cquivnlenl bands. This places a premium on the values and quality «f 
I be indue Lauce (coil] and r^ipacit-nr employed in ihe anode rircuai, and 
the irketion for adjustment) oE the aerial load ;md in coupling. 

The type of coupling preferred b nf thr kind where the tuned dreuil 
ii isolated from the M by a pari lor, as shown in Fig. 5.10. A & path 



for hi is prowled by a KFCL The aerial output [cadi can then be tapped 
imo either the enil the tapztdur^ Tin: Litter is mure DOnv^mr-nl since 
the tapping point can be between two wparittfi, each of which b 
adjustable not only to adjust tuning hut also Live elective lapping 
pmnl, 

Thif is shown in final form in F>e- ^,i t a tiLHJWEL aa a circuit 

Thii is generally regarded as ilic best lype of riiouil for harmemte 
■uppressiEHip puriiculajly for use Eu the 3-5, 7, C4. 21 and 2ft EvTITi 
buuk 

ModhktiivU 

The mml CE>mmcm fofffl nf .implit udc nLoduiatlDU h Ururdx mr..ydkjI}or\ 

where (he moduUling signal u iipplird in Lhe auudr r-irnut of ihe power 
amplifier, via EExnrfbcmer ooupimg Fig. Thb does, bcnwivw* 
demand tlLe use of relatively high dj power input, such as dial givrn by 2 
CLllis h audjE) arnpbficT. Fpr too per cent nKduLLLmn the -average 
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[khwit output oF the modulated Bca^t must mereaa^ 50 prr %rn im that 
the modulator must supply tu- ihc: rncxEuIji-rrl r f ^.ngr audio po'iver 
equal rn f 3 o per dchc «[ the i anode power, Something less than coo jjlt 
irnl mi ii inJiiitir.in m?y\, however, be acceptable Ehr Lrhipbrmy^ but OVCJ - - 
niodiilntLon (over aaa per cenc EiiLhiubi-iim) ]■ lo be avoided as ttdi 
introduces sevtrt dtatortfon. 



Fig. 


TAAMIUITT»k IN iir?*K IlETACL 

Distortion is also caused by lack of iuwgn^. WiiliEn [lie limit of too 
per cent ::y]iJ uIllCii icl Che amplitude of the earner should fuEtlJuily 
follow the amplitude varianuBis d" Lbr m^diiLuLLng ay 1 " signal applied io 
it, If the modulated rf amplifier hju non-linear charscteriKiiLi, ilien the 
wavefynn ccLv^kipc will be distorted, To maintain Einear characteri-iEies 
it ii essential that the rf permsr mipM muit yury as the square of the 
aPOdk vulLiiRe 7 implying Class C operation, Linearity then depends on 
having inRident grid neicauon and proper bias, in conjunction with 
suitable component values, In practice ihis fiWim she use of a fixed 
KHifxie grid bias equivalent to about the cut-off poini (i,e- Class B 
point} p ■uppkmrnN:d by [imlice grid-teak fcdas to shift the amplifier 
into daos fj operation. 

A t} |Mcai modulator incorporate* an qf wnplifl^f wiili ndt-Euphooe 
input and a* iminy stains of amphEcation as necessary So idalcvc die 
n ijuii e-d output, The output ifTEniiuiLns hi a matched modulation trans¬ 
former fin- direct connection to the r/ampli-li^r; ur jh a terminal output 
for connecting to p suitable modulation transformer. In tti* Llllct ease 
ii it ELecessary to select the tr^uLifurmcr for the correct tmpedpncr- 
match. Tbt load resistance presented the modulator by the ^ 
amplifier vslve can be calculated as: 

. _ t x. i Afvcltage 
™“ S " M =.« mral (unp.} 

The turn, ritifi can then be determined accordingly so that wh™ this 
load mirtivnce i* effective across the seflmtUry, die primary resistance 
tin, die inDunmend i'ii aunde-Et^aucKle > 1,1116 rrwjmctiEtidtd for the af 
9 ijipi.il mive(i) involved. 

Alternative lyitEins oT modulation .ire ftid-bi&i mtuklniisw, icrrtit-gfid 
fcMtn!elioti and ratM mnAiisliim. With grid-Was modulation liie aj is 
Lnirvd,u:rd In die grid-bin* tirppLy, die studio volmgr thud varyiiifl Ltie 
grid buw :md wid, it due power nuLput of the rf stage. This is far ton 
efficient Lhan anndr ni^iuLationj but Li:=h power is required from the of 
atnfitilicj and the circii-it cart ofeen be i«implLtied. It iuj.;., liuwevrj, 
place LI uiLtadons on the working cf the rf amplifier, e.g. grid-Je.ik bras 
worting is n<i limgcr utufactcrry. 

Screen-grid pioiiu L lien agsiu places leu denuind on die i if itmpLiiier, 
Chafacteristics are gennrjliy similar H> grid-bbs tntwIuUiiuij. with 
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Lbrnr chiLra^teri sties nuunMocd up to too per ccnl modulation with 
suitable valra- 

Gatiiode-moduJ&tioii oilers a compromise beivnrni nuode-modulaaoii 
Lh 3 ll 1 grid-bi^ modulation, with an efficiency about ntid^iy Lretween 
ibe two, Hk o/inpuE li introduced m the cathode circuit and both the 
^rid bias and anode voltage vary during mudBLbjibji. TLic efficiency 
dpprnds liirgL-Jy rjn vhc pfupcKrtkni of grid modulation HO P-nnidr mxluU- 
tion. The higher the pro portion of anode mndolauan die higher the 
dUdeucy which can be lealiicd; and at die same dn« die higher the 
audin power required. 

Numerous other nutations on modulation have been developed 
li ;: 1 1 efiiidatue to be evolved by amateur eKperinKtUrni widi varying 
results. 

CtrMprciibEI 

As mentioned in thr previous dm frier, sideband spread if ujiddirtible, 
as well as being wasteful oF power, Vkrj* il alfaj ibe pmnt ihat sharp 
tuning of a receive! ^LU probably restrict reception to within % h ooo lbs 
or kn on cither side of clw- GWrfcf frequency* so that any sideband 
tracismiEsiom outside this range will no! be Hinnl anyway, Narrowing 
clic sideband! width by restricting tbe range of qf freq^iutid superim¬ 
posed on the carrier will ilirnrLiim: be adiaoiiagcDUSi. both Inc™ lum 
operating point of view and in order to cortocotr^tc she power available 
iniij a narrower bandwidth cuntatning all the useful audio fi-L-qu^iicics— 
say 300-300 H* to jyOQO He, 

To do this it k only neemuy to choose a sufficiently small value for 
Cue h-.T itie coupling cj|jidtorH in the ^/"amplifier [prtfrraLly at an early 
1341 gr) ?.-► Hock nr atLppr-L'jia lIlc Lower Frequenclcr (say under goo Hi). 
The no wan ted higher frequencies CM thru be cut off at the modulation 
uans former stage, by adding a suitable o=ip;id|^r one of both 

wHihnir^ further rrdudnj the bandwidth of the ^ passed ObL to 

the f amplifier valve- 

A further reffivemrnt which m-ay be added is automatic modulation 
control, also known as audio eompre*EPon, ahhuu^h prcuviclui^ a quite 
dilTnirnL fisaturn In s.idi:hand compression, This is Trolly «i mptlw^d of 
latamiitkiliy hiding ih^ output ufthe modulator reasonably comia.ni 
over fairly wide ranges of input, Thk, for Lionsple r can make the per¬ 
formance oF the modulator non-critkai ^ rcgtnik ihe diiiance of the 


t fcAWfiMITTEES IN ltd Hi PET All, 

oikropho-nefram the speaker's lips, and can also be adjusted co Eliminate 
udV possibility Of DWt ixiehJ: ulalian, 

A Dm pic rnrihod of achieving this autumnor -1 nil control is 10 tap a 
small proportion of the modulator ou tput, rectify it and use the negative 
& obtained to conlml tin- gai n oTan early stage of the atupLiiicr, similar 
to the^utumalic gain control principle: used in recetVeft, 

Another method of preventing n-vrr modulation is by speech clipping, 
Tliia involves 'dipping' the positive and negative peaks produced in the 
qf cirtULt B =SO that the peak EEOpLiludn tm ItevTF cxprrd t he Hatmcr 
amplitude ■!which would runic in over modulation). At the same time 
this dhiujit euLiing will produce ‘spatter’, whkJi will cited removing at 
the output stage by a suitable EUtdir nr Lllcrr^ The lame Blt=n tan =i1mn 
provide die degree aFagdHd tompmuon required. 

/Vrwr Suppbtz 

Power auppbes form a vim^iUy tomplele s nbjerl on thrir nw-p ns 
as valve lurjaumhirn are concerned. The demand may be as high as 
1, T.te> t.xjIi'1 hi at up to 300 citiEbaotps; much lower Lias voLtages; and 
still kiwer ^■olta^e heater suppbffli. The ^quinmyrsiLs rp^v al^u be for 
panieulai- s-Lagei of n transmitter to he supplied separately. The com¬ 
ponents involved rend to be bulky, heavy, and expensive. jVIso esen tlie 
more moderate At supplim uf, my, qpjo vnLti [in amc a vrry real baeac-d 
wliiclh c-ou only In- countered by 'sale 1 design and disripImi-iJ handling 
ttduiiqncr 

Although part oF any (valve) leamoiitcer set-up, the technical and 
praetieal aspect invnEvd! are ih/ali with in a further diapiet, ;is worthy 
Bpwute study- 

JJfHWFJ 

1 lit term Airrr is often vied in di'srribiEi^ r.ulii 1 circui t! 1 biicli irant- 
iniuprs :md receivers). Stricdy rpenJung % ^WWris the power dexnfbped 
in the anode of one valve {ur equU-aJent circuit In the case ofatransislor) 
which is ltd tu imei posters or 'clri ™ 1 ibe Ibllowiiig stugr. Thus any 
pruteding JtzLgr in a circuit ii renlly tbf drivrr for ih? mmt stage. I (k 
" dri>^f h li often eooaideied as an entity l.>fr-nuK die driving source 
should always have puud n^ul In some dieuii deslgLis, c.g. 

particularly oraiuuicKr rircuits, a pompkte sta^e niay h<* df^L^nrd aiid 
operated sis a driveri 
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An escieer ii basically a duke tif niiii^liaj] Lor a IbUowing circuit. 
Thu* si microphone h =*n exciter for the (blhwinj :/amplifier stage, fur 
example. However, Use description 'cdlcf a* specifically given to 
iiiuliijiLkr^jiLpILCi^t unJu p iu«j pi cm? of die ’black boxes’ in unit 
transmitter assembly which provides rf output on v-arkm*, or required 

Kanilft, 


JWnMfr&flue»hpfl 

.NcutraliaaucirL u an imporwif feature in a valve circuit where the 
ralve liftd^-grid capacitance be High timsu^I] to cause unwanted 
interutinfL This is 'acutnlized 1 by a modiGcaUim of the rirrLui m 
include a tmutraii^Lag cireidL A typical circuit of this type uses a centre- 
Uppcd anode toil* tuned by n. ipEit^itulor r;ipadLur. The voltaic at tiie 
upper end of the anode cod is fed back through a praW^rnj eipldw, 
tbe value ccf width is selected i'ui normally adjusted; to cancel out the 
tiUwck'grid Gftpiidtiura. 

There are also other types of neutralizing circuit, presiding the 
b-jjjjL cJIeet- The toaicL thing- is that when a neutralizing circuit is 
included,, the neuir;ilining rtpadior pwWfi a meatis odT eoulroIlinj| 
the anode-grid capacitance developed by the ralvr% Thk r-nn hw 
necessary with emails types of valves* particularly for high frequency 
writing. 

T V Inter }fiwM 

The adapiMfen of a pi-netimrk tajifc drtuit dots not atiLnmatkatly 
ensure that no hannouici are radiated which may fbfrw upj piuticulorLy 
as Luterfcrence on near-by television receivers* when a. trnnsmitler is 
bring wOrlcKd vn diti vu.ri»m nmktom bands. The problem of TV 
inie tferrnce can be a considerable one* nut indy trfjcausn uf "die vast 
number of TV sets likely to he in operation in any locality during kiran 1 
hours, bui jT+o EwL-ausc nil" die subjective reaction to TV interference. 
VLsuuJ itiLpjfrrrnce is much more a. suLjLU. for oocnpiauiE. than audio 
interference I 

Harmonk radiation* are the most common cause of TV interfm-ncfn 
Logically, therefore, ilir km inusi be to keep any harmonic generation 
low by got*! rifCuk diaign (avoiding tlicue width generate badly 
distorted wavrfoniu, lor example)* =Sclent dceuupling ajad any odtet 
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HWlaniasi found necessary. A^ain this cannot be relied upon emhi iplelely 

[0 cliTTlinstr haT:n. nil s aitd SO Lhc licit KLc p u Ln Lake all pOESihh 1 -ileifwl IB 
fnamtnh the harmonics midi i hi<- irnnsmitn-r. Tim, taktUy, i* a 
matter of effective screening, and the use of tillers where necessary. 
Leads emerging fmiu die cabim-t, fur rx. ample, can benefit froth 
[ilteriog, particularly in the transmission line leading to die aerial 
tyrstcpi- For irummiciing in die amateur bauds from i -4i to 21 MHi, for 
example* a low pam Filter cm allow hLTi e:lL*. i: operation on all thrte 
bauds hut stop any higher frequencies present bring radLiLcd, which 
should g« a long way to uiinhnizLng Local r l“V lnterierencr. &mnn 
operators may prefer in g« cat. a further jjid fiL b;Liidpass tihi-rs which 
piss only the frequencies in the band on which thry air upcfa.ting p 
suppressing nil udheia wluch may be present in die radi-ilkm- 
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CHAPTER S 


RECEIVER PRINCIPLES AND PRACTICE 

T ite iwo haded tmenia in any radio receiver art a runed. drmEt und a 

detector, The formiT providih adscikifl n:i (i_C_ in to: the 

di'jJmd radio signal., which is zhm fed aa £11 rf input ui the tkceoafr 
dmilo TW& drcuh war la effectively aa a rectifier;, com verting Lbc 
modulated rf wave inn a varying ?L ciuirtul, iJjl- amplitude of wtuch 
will wy at the same rate ns the nwdiiktiun treqvraeyr TMi is at audio 
freqtKiur.y ;md thus ebe detector ou.tpui aLgcid can be hc^Tid fry funding 
to a BLUtabte device*, e.g. h^idpk^ea, 

Npffualiy die incoming aijpiali will be ^ik, and [lie output cor¬ 
respondingly wrak- In order is produce inffidml power Uit ^nvodoa 
to audIMe output* aunplifitaitigtai ed - the dg^oJi is Tcqmred. I bit can b* 
uppLloJ to tlte incoming jignnl, c g s by inLtqrain^ an amplifier 
between the muni d^cuii and the detector; or to I hr output or de- 
modulaled sugnal from the decneuif—using an a/ amplifier; or ni both 

input LUid fJULpot signnlE. 

The simplnt form u[deiector circuit ia based Abound a diode rectifier 
. There are alu? numerous oLlier approaches using a uiodc □./ 
pniudc valve, with the ponibiKty liFimpntmna the performance, Thw 
by providing rrinirolEed r/f«dback in .n [rindc or pentode circuit the 
incoming sign-il esn be subject to .unplifira^irm 1 incn'miiug sriisaiiviiy) 
anil tbie rLTective Q.cf the droviil auipfovod by itpMralkin (iucrenfing 
selectivity}—Fig. ta. Such riiruitj an- known 21 refiiwraOnf <kt*tlarf. 

The limit to which amplification Km In: produced is jet by the point 
jL l which oscillation aliirU- Tlila uu be delayed by hundiKing a low 
frequency alternating voltage fquench frequency l in the detectoT 
circuit in. Such a itimmcr ai to vary 1 he operating point of the detector. 
Thu type of circuit i-i known as a rH£rrF*^nn , flJEM' utteriar. 

Tlid combination of rf ;impli fir Mletretrjwi/amplifier is known as a 
huuii radir. j7inim‘.7 (TftF] receiver aud represent] the simplest type of 
design |nr amateur radio listening. Its pcrfortruiiiLi:, however, is 
distinctly limited pure butli iu selectivity ami sensitivity is relatively 
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poor, Li3ill telectivity deteriorate badly with increasing ^frequency. It 
in ihiti only Liltly to jivt laiMajecury ircudLA un ihe tower t'requeucy 
bniHta, e,g a ]-S and j'j MHz using □ dindr director. Sonic imprpYemeHi 
can be realizncl niing a regenerarive detector, and n %upmrgfm 
retcivcr is ei'en better far higher frequencies (tlua type, in fact, works 
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RECEIVER PR] N C IT LI S AJflD PRACTICE 

be*t ch] vi=ry high Erequcnow). The supenegen detector,. however, is 
suitable only far irte -wicli nuaJidMed ligtudk Thr main advantagp «F m 
TflLF receiver b that it is rchlively easy to oonitruGt issiiJ ^mple to art 
up. 

The Rifurhrtrm(yra rccrivit LiJTm a i^uddmbk improvement in 
jicrformancc, at the expense of a more complicated circuit network —stf 
Fig. 6.3, The niULusung rf signal is led lm a mixer or icuvuttK ebb Fed fan 




Y 


A£AM 


Bmmp 


also bring fad by a separate high Frequency signal from n Iml omilutirr. 
The mixer combines Lbr&e two sigunh Co pncsduCL- j <<r 

tnifrmitfiiitiJrfF&ncj nj ijilL (jo die difference briwe en the ivtXi frequencies. 
The common value of ioterm.rdi.LLc Frequency [if) chincii 1^ about 
470 K.H*, and remains the same regaidh-is die frequency -nl Lhr rf 
signal. In 0 tWr wthtIj die local OKillator t«nf3. ml\ the Berid tuning 
circuit, so that the high I'reqorcLcy signal it nipple .il w.Lyi dlfFtra from 
the rfhy ohe piedecermLned ; fixed 1 value of ^chosen- Tne inirrmr-djaie 
fr^qurucy supplied as utuput from the n-uiL-r u then amplified hefansi 
being fed to the detector, ths cjutpul From ihis st JR r Ikuhr EUibject to of 
amplication as necessary. It is thus the Trent cod’ uf the complete 
rircnii which is markedly changed. 

The advantage hjF a his type of rircub b that frequency convemori 
permits ^'amplificatiori at a relatively low frequency {the jffrequency)* 
thm providing high selectivity^ -md scEectivity which rcmsiiw cmuiabi 
h:gard]tas *iF c3lc tf Hignal Frequency (the same if is being amplirtrd)r II 
nhn Lrnch {tieIf uj farther Impcwcntsit ift ndcedvity by ibajpemng the 
peak of the selectivity curve and thin nnrrn-vdjL^ (hi- wrtudj haii-dwiilih 
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received. It is here, kfjdy 3 llial piperhet communications Kcdvcr* 
differ in design. frfipi ddmntic broadcaBC type i 4 iperEu:i iteerfwrk 
Sin: 111,1 in I imitation od die suprrhri carxinii. fa ik susceptibility tu 
reception. bup|x^i: thr intermediate frequency employed :cl clu- 
circuit ii f {fyted) und die radki frequency of lnternt (yftrtaNjfl) fa F. 
Ttu! myxer ran be regarded aa j sun of - ftn il detector’ and so eU Ulc 
following circuits art d«ugm;d id respond io an input at a frequency nf 
f a Ibt mister ctwlf fdwayi putting oill tMsi fw{u=BCy wlml it fa Gup plied 
with an {/input of t* and a signal from ihe local nnlitm which, has a 
frequency of F H-f ur F -f. Normally the local oscillator frequency io?cd 
ii F-K 

Wbfn the set is tuned to F, the tnixer thus receives one input at F acid 
one at F-3-I. frum which il citractii the dilTtreuLc 1 (fj r rGgpuiILi-^ ii-f [hr 
aiiLud vain V of F. 

Suppose there it aim an f/ ligiml present wida a frequency or F-faC, 
As far as the mt^ri^cpiir^rned it u now dealing with as^cmul cnmhm:i.» 
iiEH3 icd" {F - tffi— (F + F) = f, and so lIum will iitso 4ippe,iT as an out¬ 
put, In other words, F+jf ts an ‘image" frequency which will be passed 
on by tEic mi xtr ;is a brat frequency. TEie Btiengib of thu, Lmagr, n lahve 
141 eJhi ncrfingih of the true sigtud requlrral, Elrpends largely on the 
selectivity of die luned cltcmLjal preceding the mixer, thus placing a 
premium on Hie draiyn e.*F such circuity particularly n dvr. rftn*. qnency 
mvdvrd im-maes. Thus for tiie sank- ‘jluirpnrxv of tuning, e.g. re- 
FtricditE the tuned bandwidth eg fesi than af s tht pmrnte£i dilkrenci: 
in¥olved faf eonapip?ci with F) decreases in prupuritun tu increasing 
values ol F r 

One possible way of overcoming ihb fa to increase the value of the if 
lued, ai tEds well ipre^r! the image farther away from die Lrui: signal 
si: ■:3 '-i i i 1J rihe image will always be af away Crum i 3 u> true signal). 
CJnturtmately, thisrepraoitiexarfly Ih?apposite requirement ibrgood 
ttkrtmly, because the Ieiwce ihe if the more favourable the percentage 
diffcrrJjCt ln:L>urni7i. 

The double ^fi^rimdjwctrctiit provides foa using u high if to produce 
a high order of image rcjenEiuiL, dim dinging to a low if for high 
selectivity—Fig. C_4_ ALtlitaug h, in hods, this only fane Eva eIjc addiLiciu 
of a frequency cLangfr. the restilling rijEuiuy fa usually eruuidrriibly 
me>rc eumplrs? than that of a simple EruperlLci jud pmenis oddi-tbond 
pmhirrm in dagiuneni and staHliry. 
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hKCEIVKK TRlSCErLIS AND ?feACTXCE 

Any oFthe buk typ« of mis hi far di'Hrrlbed will rtW® telephony by 
de-mi iduladuiL of the modulated rj signal put out by a P ITicy 

will not, howrvrr, m-idvc ordinaiy tekgraplay satijQiLiorily, hjkc eIw 
Leansruission in this case amiiitt ufp 4 lfed earner wave rir r/Tr^q uendc*, 
In prari Li:k , "pulsditg" or interrupting a carrier wave in sending Mtirse is 
equivalent to nMsdidaLum, iud so-me nuclk i frcqLiemc^ 1 cciutent will be 



F,g. fL| 


prcscnL Thus P> 3 e signali ean often be beard a* =i as fie* of somewhat 
indistinct 'thumpfi 1 . 

To rrnELrr them properly audible it M uci:csuaiy to inject a spoicid tf 
signal into the detector cEtcuii, di£Eeriii£ From lEli: bguai Jiequency by j 
suitable audio frequency,, thus producing a bra! inure wEllcIl can be 
he-ard. The frequency difference clmscn as usually 5 « eu 1,000 Hz, 
since i-hii range provides dje beat type nf J nuEr: s Ebr listening to- 

Tlic principle involved in producing a beiLt liute fa similar lo that of 
the mjpriiw!i mixer stage, aJtbnugh in this ca&c the fn^otmey difference 
involved is midi lower (an audan frariucucy, not a fmqnniey iiLtEf^ 
EiM-diaie between tf'nnd if)* The Brcond r^idio frequency necroary to 
pmdueE iliis beat note can cimveasienyy bp. pupplled by a separate 
oscillator, known ^ a beat i'reqnm:cy oadllatnr, when l 3 u- complete 
syiEem ii IrncmTi. ^ recepEiniL. Alternative^, the detector 

rdrcujt itself can be made to usdllate aiwl [mrvide the necessary second 
rf 1 n ilati case ii fa called an ritteto p- 

Slmilar cnikaidcrauLitia apply for tiie reception n£ uFpprased carder 
transnusdojii, wlierr 1 ht u,Lining caitict must be inserted into the 
detector stage in order tn rnaltie an inEErllrgible nf outpuE. To amid 
dtuotiiou. tlua injected signal- Enus-t be ^ry ptLiiLk ? u ;l ^rparaLc csyatal 
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controlled DsciUatojr is ncrtmilly employed fur ihi* purpose. The design 
p«pprc»cd earner rectiveri also poses a DtimJ^r rf other spedal 
requirements. 

Tkt Ifvmutfynf 

Another type of receiver which tias recently cuinc Co the fore u die 
{nbo referred to m ^yndirodyne 1 or "dhr^i conversion' 1 
receiver). In. effect this is ruEbi-r like a atiperhet trco-v^r utilizing an 
intermedia!* frequency of □ (jterp) p m that the meoahlng rignal ii 
dirrdly convrj LEd into nf. The udiqjc^Qtkft invoked art cniuldenihly 
mnrt ootuplcx and, in fact h such a receiver lype docs became cxEirmely 
complex. for am TL-^L-pdnn, It can, however, be very much simplified far 
reedying transtEdfckmi and oilers ocmidcrabfe *copc for txptfriV 
inenLiCinri in this held far the mure experienced, and technically kuow- 
ledgerhU:, amateur. 

Tuo'^f 

iht: lU inmtK radio reedvrr provide* for runihg u-ver a relatively 
wide range of fTeqiaeoriea In each nf the available banch, At the same 
time cite timing 114.1 10 be fairly 'broad 1 in order to avoid Eou af the qf 
intent in die irm d nbtc d signal. This ituy cii\\ |c. r wing a bandwidth 
anything up to mi K.H* (L*. la KHz on either side of the nominal 
stariijii frequency). In tins cujt nf amateur radio wnrkipg, not only are 
the cfietfjv* bandwidth* employed mudi narrower, hut the 'paaibatud 1 
widths xeqtiixud are nbo much amalW. A pMtband width uf 5 KHz is 
quite adequate far telephony, whilst still mui ning good fidelity; and in 
thn owe oi telegraphy ihr pa** hand width can Lc even more restricted. 

Tuning is alsej crudr rarier LI' the wbflle of the tuning- ooDtrol range c-in 
be resuMCErd ay ihe frequency Land nf fKariicdlaj iatcfEdE, *_g, [■£ MH^ 
S'J MHz, and bo go. Thn will hn-t of all (usually) ini^lve the use of 
fcqmnUe tuned efrtuin which c^an be selected by switching, ut the 
interchange uf cnjLi. Adjustment eo a^y pattknlar position tun ihen be 
made eaaiur by 'ap-readiiisg r the tuning *nalr. 

Qjjr obvious method in to J magnify* the jjiovejilrtu: of the coELtrol 
Ln«h that a relatively hrgt movement is nveettary to produce a 
imill change in adjustment of the variable component, in tJwi tuned 
drculr. TLe cfTecdveuea of such a ineEbadeni system is nu-re or less 
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governed by the amount of"backlash 1 present in the mechanic-*! move¬ 
ments) invdmk 

The ahcmaiivc method is to use a bandapreading tuned dreuiL 
Ift&mkprfftd lunui^j- Three such dicuils are shown in Fig. 6.5. Ifl die fint, 




1'%. 6.J 


Cr b 1 variable eapadtor of * suitable high value to give a tuning 
; frequency nmgi.: of about □: 1, and be regarded w ;i P^rie tuning 
ooutroJ. Auoihtr variable capii:iinr Ci with a much KnuJLcr v.ilne as 
conTii^tcd in paraild, tmd pnjvLd*:i fine tuning touehiI. Ci 3 Let effecE, is 
MljiiNtod eo ai the hpiu-ii wiicu Ca ii manipul^u-d 10 provide buod- 
sprrad tuning. 

The second drtuiL provides rather naore complete hoE.daptcading P 
but now requierj ElarEt ddfEerenl cofitnib. lint it abooFtn iai: advantage 
of providing diiTerctit degrees e.f biLridapreadiug to suai individual iuinrh. 
This u-nne fiidiiiy is also- provided in the third dniLiil, reverting m tw^ 
COOtroti again, plui further variation by alluring Utc tapping point on 
the coil. "The ne-arrr th* sapping point 10 the bottom of tbr ectil the 
greater the bandtpnjajlmg^ and vice vEfsa, 


Gpm*rUrf 

Short-wave re reive n- an; JerigEied (o puvej il:e ] -3 to all MHi b^nds, 
rifielecied baudivyithin Ltus range. Td r.xiznd the range to vhf rtS*|Stkin 
a MMTtrtOT1 h* uw:iJ. Basically ihb ii a circuit capable (flmdpg to die 
%Tnrqqrncy o*r frtqueudcs reqdivd, ydeldi^c an r f uuLput lignal cf die 
■jtrder Eliiic die receiver can Mcept—Fig, h P 6 r If the oucpui Lj tuned to the 
same frequency as ihc receiver, dl ih* tuning can be done with the 
h: 111lvh: s cr-e. llje oouvertPT itieU may br d™gn^di u? cuvep ll spedlic rA/ 
Kb.t m I, or a number of t-A/bands, Otdmary general purpote mriv^can 
be adapl^d fur ukf reception In this manner- 
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Ci , m;*nTfr&ifaIion 

Clrois-BiuJulatioii ia n fonn or frivffbrnin due to a. valve bang over, 
loaded jo that it is wui/ku ig outside the ]iLM"Lr ru-nge of itB iJjLLr.Lr- 
terptics. Ai a Tank the valve acu as a modulator, mndukdisg the 
dcrired signal wiih another strong juiJ unwanted Jp the case oFa 

Eupeflict receiver this am r;m«: since the modulated %p*] 

tua y ^ outaEde Lhc if puribukE at later scaget of the receiver. The b^sic 
requarrniccLJ m? nvoid cTra-mcdiiliiticm are, therefore, tbr empioymeni 
cd'^idvr.-i with good liaour diartsrteriitia ii 3 dm jf anipJESerstafleui) and, 
oiLTwr, and avoiding- Navcrioadii^g of tralvft which could, jvmh their 
operating putnt outride the- Ibtcar rjmge, The phejaornflnon ia not eon™- 
fined m vahrf, however, Ti^iuton are also Kusrepdbk to tikis 
an*! in general iwmc iI-llpi valves in this rrNpect. It should abn be noted 
that the use of automatic gain eontnai c-in ^ induce ere m- 
modoLitwo, 

J AW 

A certain amouiEt of circuit nodse will 3ir inherent in any receiver, 
This P basieLilly, governs tire it*£ihvify nf ihe M t for it Ej nbriouaLy im^ 
possLlilr Eri receive any ugimfa of Lower strength ihan the inherent 
'niiLsr 1 levd. Huwrv^r much flinpEIfic.LtEuEi Li uppLied, dm iclf-noiic 
would mast \hv rignaL Thus SL-jiriiiviiy r-in be expected directly in 
terms afi%-aJ-Jn-.qfluf rah'^ due higher (Jib ratio the better the- selectivi ty 
possible, 

TTw problem u hen quite as stTiuglLtFocwarJ .n this, however. The 
inherent "uohe* gmrrated hy a valve can lie considered ha 1™ of an 
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equivalent reriitsuic= In ka with the ^riti of dm valve, known as ihe 
tipin.'dlrftt tui'is 4 jtiiitan c# (e.n.r,). This will vary with. dilTrrrni types and 
designs of valvfci ■; modem valves are very much improved in dim 
respectand also wilh the niaiLuer in which the valve- a emptoyedp r.g. 
jtp Tiihlc 9. IktsEcally,. any mixer v-dvr will be very much nnvirr ihau an 
if amplifier ™|ve ? Thus sjl r f ampLdier will have a much better signal*- 
Lu-nciue ratio than a miKeCr 

This cmptiasLzes the importance of an [/“amplifier stage [or staged) ha a 
superhet crimib for improved sensitivity* The Fact that die rignat-to- 
tittise ratio is favourable mpni that quite w*nt signals cue be isolatedp 
and ajnplifLed with ocrireLera gain before being passed on to the mririar 
miser stage, making iht set much more senritive than it would be if th^ 
original t f rignab were frd direct lm dm ifd*j=r fi-uacL the aerial circuit* 
AbOp nf a Lufilkcr sEgnal lesol ii present in (be m^rr, because oF 

preampLLhcation, kpcmIul^ kss Further amplilicatLon at subsequent 
stages, but the gain muat nnt 3 >i: 10 hEgh lia uj ijaduce overloading. An 
rf stiLge. ^or j used in this manner is generally nJerriaJ to as a 

pftmpiifitr. Ifuncbkd witlj a tuned circuit [aerial dreuat) it is l^tERr 
eallrd a fixmlfcSof Y and when it* tuning witrol is ganged with that of the 
OKallaliir a.ntl mixer its djcuiis must trunk with Uhrs of the mixer 
circuit. Alternatively die presdector may be made m u. lcp 4 rtU¥ uillc, 
uFcejj iucDrfKiratmg a tuned output elrctiit wtiicb gives further improve¬ 
ment m (tkctivfty* 

Foi extreme KidUHty, he* maximum iigci:i.l-tn-nubt perfomiaitco, a 
Low-noise mixer is aim devirabk. Sudh dreuits can be produced amuiid 
Lpccial values, or special tranrirtnirt, and may even ehminate the nexd 
far a preceding rf actipLifier, However, such an amplifier stage may 
well he used to improve si'lrcriviiy, and still further impn^ scusiLivii-y. 

1 l eaji also be advacitagroiH EF a receiver hai i^ra;Lhle swfcctivity, 
nnce p ttr T of lIlt circuEt noise will he rociimbutod by minute voltage 
variations always prrsi-nt mmm imjxdrtrtpa. the rtiosi Hlgoificant impe¬ 
dance bang that of the firat LUJjed cEm.nl, The eiicui of ihi.i noise is 
largrly jjuvcfifccd hy the possbiind width. In effect this implEea ihat if the 
passhitnd widtli is adjustable tin 1 btissi signal-LO-notse i-adu will be 
achieved when thb cnuLrul iisct Co- its- vncaCsdeetive: |-.i 1 i- >n_ 

A further possible source oF circuit noibe h "hum 1 injected into ihe 
tkeLui from llic power supply^ Tliis, if prescnL is basically a matter of 
imsuJTidimi sniooLIkiDg and fiLtcriug iih \ht power SUppEy circuit. 
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Ow:i Ibiioni generated! iti rlw circuit and liearj a* 'iqueaJa' a*: dipt to 
rincuit tauihs or fonijag.. OiciUatioii in the Jitgh frequency .^dilator or 
miicr djLuiiH wiJI show up aa squeals as the ruuiug is altered. Chdll** 
[ioti dc™]riping iq tltc if circuits is independent of luEUijg and will 
■how Lip as a Cuu lli iic-T'i r; squeal when the volume cqjilxmS 13 advanced 
wth [lit beat frequency cwBlttotf on. A niahy B W ^hich. varies with 
tte tasks indicates that the high mrOtotw b 'rq tagging or 

M o l ta rin g cmiilLiriffl^naty at l* w and b E gh ircqueneki, Thoc are dealt 
with on a ci^u bk-shMtlijg hufiti at a circuit. niu.li, 

Thrrr are also, or tonne, external wjunew of 'wmc* wldelt can inter- 
frre with the jm-Hn rmn.net of a nrovir, These fail ujidcr the categories 
f ^rmespherie), or miPi-Mdif. Only ib c laitcr arc realty Trrat- 
aUs 1 H inrl even itwin the elite uveites of inch treatment I3 noramliy 
limited by e 3 lk wjrrespocndijig reduction in sensitivity iEcceplance, 

A postible method of tackling - this problem it to appty mtne lurm of 
iiu|i&rnfttic coiiUuJ wbieh limits die jmpfitnde of any inurmiftent or 
impulse type nobe (iutnrfcrcna) uy that of the dw%nq] being received. 
The sign *l is then passed -it full strength, but the mtufertnee Li 
"Stopped’ so tLiAL ii e=ittWrt exceed the KCrrngib of the true signal. The 
greater Ulc Amplitude of this type df interiereneL’, compared with iu 
duration, the -more ellecih. d m I'nrm of noise ccmlrirf becobiea. It d-w* 
fw?c eJrmtnatif ikn hitt 4 rtcrrni:e h of course,, but suppiiajKi it without 
Applying auy iiapprraiDn erf the tru* sijnal. 

% ^ 7 ’ iJwwa how such a nn\ 3c limiting treatment apples tn die of 
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KIOVIVIR mShfOIPLEE AND PRACTICI 

(output) jL:Lgeofa remver*Systems.]yiethbaiit: edativFlysimple and are 
adaptable to moat receivers. However, the m^rr the selectivity available 
ip tie preceding MAgta, the more diiElcult it ia to provide sotialactory 
noise lupprefcdon at the output: singe. For cbai rr.dM^n it is often pre¬ 
ferable to apply noise treatment at an earlier stage,, e.g. at die first if 
HiLgir of a jufhrrhc'L receiver liefore the Ingh-sdeeiivhy dremu are 
reached. 

An 1/ noose silencer usually aims at using ihr noose pulses to decrease 
the pih Eif An if *tage ntumervtftriJy, thus applying ADjeiueing d - Lhe 
receiver for the duration of the pulse. .Any nob* vnltiigin in execH of the 
desired signal ctia^itnum b taken uTT ji ih« grid of the if amplifier^ 
a.mpl3heij Ijy thr r.-\^r. nmpLilieT stflge^ and rectified. TTiisi rectified 
noise voltngc ia then applied aa a pulse of negaiive: Lull, wholly or partly 
iZiiuing thbitagL fur \hn duxatiaa cf tlir pui Wr Suph drouili can be a bit 
trkly as rr^idi stability reqiriTementi^ and also require reasonably 
high input power to worh most e LlvaiveSy (t.g. at kut euie iLigt uf rf 
ajnplilkalkwi pi-ecLdlug lSm- pthtcrL 

The design of Dobe limitria ia h in fvzU a fruitful fieLd for experiment, 
and numerous designs have been published in die teclinicat joumab 
covering aniaieLLr nuliu ujiueruedon. Tlie-y Art: known g^cMirdtly m 
L no«e lirniten", but may al^ dps-criEied u QJtM (interference from 
other stations) limiters and QRN (interference from atmcapherics or 
Local electrical devices' litmten. 

The need for fkaw timEtEfi can vary ciM>rrnntJiLy P Snme iw dvla g 
areaa may be relatively noise-free, ^ fpr as mwi-made intertereuce is 
concerned, Odien may be heavily contaminated with ULterierenee 
fmni rlffl iricaL dr7p i.::rs ofirniLlog locally, wlicn t!ie Lllf of a fcLdiic limiter 
may be the only solution to obtaining any fis tm d' iiaCElligiblc rreq^tinii 
at certain times, or wish certain stAtionr. 

Oryscal filter dicuits have beoomr incifraiiiagSy favoured on modem 
eonimuukaijoiiLS receivers in the if stage(s)r They Are norEriolly uird as 
inEerscagE] fiJo=i-s r Lul snay idho be used as n bataneed hipm filter. The 
most common fnpm is (he to-calkd LcLI-latcice annngement^ with its 
variants, with a tendency lo incre™ the ci umher of individual crystab 
cmpLoycd for variable selectivity and to reduce irreguLaeititu in lKhi jiaxs- 
baud, CLg. see Fig. 6.8. 
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Lor altiifjp working however, lEu! hridgcd T-cype of filter cEr^dt may 
provr quite fldeqtLan^ T 1 up comprises die baah: network ihowii in J'Jr. 
^- 5 - Capacitor C i and Ca arc adjimcd lm provide m nxi nm m iri^KNiMj 



fl-t the Kries-re&tiujjLi Frequency of the crystal* The position of she 
maximum n-jt-iniru] pobta on each ddc ofihr crystal La E-rc hy Cj, 

SigMttS-ftrwigtk Xttlfi 

A Eignal-ttniftgth meter* usually known as an S-meter, ldiEdt ihr>i^i 
rddiiir'e s%jiliE urength ts a useful fuim of tun] Tig indicator, In ord er to 
piYmdrn relative reading a cniiLinjnmrcpr cim be ui*d Ln a aimpk 
bridge circuit, assfcuuuri Eri FEg.. G.ro, The meter darn shows the variation 
in anode clutcui parsed by the valve, compared with the fixed currant 
passed hy tEu: two reripton. 
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if* Tbe advantage of' vucb a. dreult b 
That [111- jaiUlcarnnuitfit Lt at a high poton* 
liaJ- A rnther better amtflgeHKnt is dial 
shown in Fig_ 6.1 i p die same prindpte 
reading in a brid fgr. dreuie applying. 

Ftfr the amaecur radio nnihiyiait, 
the receiver is probably more import* 
ant iJuli 1 Ltic LhaaiLFidttET, lu other words 
where coat tSuai|flmit lfe ii in ^^ral i nd 
it muiiUy as J—ihe preference should be 
Li.nvLdJi.Ij EjuvEei^ i Ik: ht^r possible receiver 
and accepting the compromJl^ «ti the 
transmitter ■= id t p rnther than trying to atriice an overall compromises or 
favouring the transmitier, TIuj a particularly lj-.u: in die case of tbe 
iK-girm-nr, lii tim i^cciv*r will invariably give ham mon: L rranj[td until be 
baa become quite an experienced operator. 

The choice should also be an amateur-hind only receiver, m such a 
dpugn will avuirl the compromise* nereiwuy En un idkbaad receiver, 
however complex or elaborate die speediontion of the lal1£T may he. 
R^smcred band coverage i.i uu itul problem since tbe coverage of a 
KCdvrr can Ijc cascaded quite simply, *nd hucipeiuLveh 1 , by the 
addition. of a convener. 

For accurate wpriring a tnaldl iviibnatoT ia virtually e^r-ntial and b. 
rrmtmniily inrludrrj in The dttigti of* eimLmuiiicatlonfl receiver. If noi, 
such a calibrator can be added to the mrivtfr (cafu&ecting to the #f 
icLijjLiJjL-i stage).. 
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A crystal calibrator pmvtdca harmonics of a ion KH^ osdUator, ihiu 
providlBg-ii nwaiu nfdLccl-bg the rteem-r did ai every xoo KH* paint 
through its tunable range. Where riir original calibration u only 
approxunacc, n; iw iScetad by ^mc instability during working, dial 
c-nJibrad«na iran be aorreettd at every loo KHi pnmt to obtain aceurai,7y 
of frequency reading! from the poLm iu which the receiver id i-qned. 
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CHAPTER 1 


POWER SUPPLIES 


T he basic method of obtaining a high voltage (At) supply h lolWf up 
an or maiiid supply via a tramformer, At the same rime the trans¬ 
former can Ik Tappe^or provided with separate windings cu produce 
any other Lower or intermediate voltage* which may be r^quirrd. 
Voltage s-Li^i-up, or s[rj>duivjj using a transformer if possible only wilb 
an alternating currenl input. The mulling output La also ar, from which 
ir follows that further components will be required m a powtf supply to 
provide dCepped-up or >duwu direct current voltages, such as required 
for the anode of a valve. Barica-lly this Lrmdvra ttoEj|tfd£«a of the trana- 
fo™ed voltage, with the addition of jmapi 4 rJig, if primary, lu remove 
any remaining "ripple 1 lh die & output. may aUo 

necessary ^ even if only mmf-H at limiting rite talnc of transient vohagjei 
wIul.Ii may be introduced iu the power supply djroiiE, In that case we 
are concerned with the peal invert voltages {p.i.vj which may be 
developed as affecting ihr InaJmg of the component. Vvtkgt ?*guktfion 
iudf Liii i be eapL-c^ed ,ls a percentage, via. 


ioo(£i — Ei) 

regulation (%J ^ - 

Es 

where Ei ia rite no-load voLtage (no 
current Bowing hh lie luod 
circuit) r 

Ei is the full load voltage {rated 
current Bowing iu Load dread). 

Three basic rectifier circuits are slbown. in Fig. 7..E, A single diode 
will fjruvkU: baiT’Wave jecdftcatio^ Two diodes can prov-Lck full-wave 
rectification,, wieJk die druuil completed ihuiiLirh ihr I ranaftirmFr centrr 
tap. Alternatively the bridge type circuit may be used for fud-wa-vc 
reeriheation. 
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valve* (diode*} or metal reotkLcrs can be uied ict fluth circuit!. 
Ml'UlL n-ctifirra have die advantagr that thry require no beater supply, 
hu( haw to be fined wills cnplbg fmi to dissipate the heat generated by 
thcEr rebitiveJy high forward reiisumce. Voltes- aim grt hot,. and I Kith 
ji^eL plenty of space within dn: cabhsFt and good ventilation., Power 
supplies of these cyp:s, therribre, (end to he heavy and bulky. 



fVUW\F 

Fi ff - Tl p 


Silicon power diodes art now generally preferred 1o vaJves or mcLd 
reedJicn. They casi U: pnjducH in iirtnally immature oLie, tetjuE™ mi 
heatur eunTEii. and have relatively low heating (and Llm* much higher 
cffrciency)* became of their very 3uw forward nud^iAnce, VVEdlFt ilils 
Utter feature w LigJtly dKumhJp, ii doer also emphasise the poLCaitiul 
wwbifia of the idicon diode to the pcsjabihly of high vintage Merges 
d^vekiping which will destroy the iikcle L This ii facE:;u.ise of the relatively 
low p.Lv. values such dLrtdra s:a e i v, iih*-1 iu i-.il r Unfortunately, too, it 
b also a ehaaeicriMiic of silicon diodes that they tend to fail in a 
sJaurtird nmrJiiirm fe rather than "open’* so that Outire mf one diode in, a 
jerk-3. C4>uld readily cause the jemainder kp fail as wtU, 

Series- connection, of jEUc-lici db:drj is generally neceaary to rcilLce the 
p.Lv, rating required. This « dedded h^calJy by the p.Lv. liEcty ut tic 
developed by tlir rectifier circuit- In the ease of a jiugJe duide fdmtitp 
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the p.i.v, aeroai the diode will be ap]in.«Ti±nii:tcLy 1-4 timet the w 
volteget atfti® the transform^ coil- The cmire-iap ehcuk will yield » 
pj.V, fid" about a-8 timns the at V^lta^c acrusn l,i£Sl IlilLT oi' the trans- 
I'nmu r <ntl_ The bridge drtuil will again ySidd about 1-4 ttmei eLm 
vi>1 Lagd across- the toil, 

Tlte required rating u:an be hull? up by connecting us many diodei in 
senes as necessary ieh factor their individual rating by a, q, 4 timet* 
ctc Lji allowing a itikaMe margin of safety. Th£s ? however, will rinly be 
valid if the dindci are exactly matched in characterise* fpn.riii:idarly 
their reverar mtstuce). Thu is unlikely in practice* and so rquoimng 
mis to it ace annually ccumecled acroa e-ach diode—Fig. 7-2. Altcm- 


—— 1 M 1 M »| 1 H 1 
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afiwty, ^quaihung c-apadlors Ecmy he used in some drouits. Both 
config^raiiirtina, Loddcmnlly, alfe 1 ? act as sxansknt mpprrann m [imtret 
the dhidci aguinst surges- uf Jugh current. Since capftchnci mArt 
<!fTn.sjve in this resp^c, ectiscon and capadtnrv Enay be \Lied En aeries 
across each diod* u ctiualizdng/dacnphig di-vEces. Further protection 
may also be cncoeporaTcd in the reebEitf circuit by including p fuse to 
open-dreuit ^ ihaiti of diodes in 1 hm event of ovedo^di, or faiiu ra uf cinti 
of ihr- diEidci. 

Ofrc other precaution wIiIhiIl may be with ylicon diodes h 

co "hajance 1 their roirisL^ igdari tonpcrat«re. Alihough iliey do not 
geneolc mudi htat diemsclves, thru performance is temperature- 
dcpenOfnt, lu:lJ maximum raring ^[ipiiei with ft temperature IlmiL If 
dsey arc to bo wo^cd a higher simbimt temptraiure, derating c£ 
performance if necFtiary r Tcmperaturff far uuotbrtLLm c:urrKnt riLtiEig 
inijr mEige fiom as Idw as *5 *C cn as high zi 711 "f: -depending on typ« 
and! maisLifatLEin:. Dcraung, typically^ ii of the order of 10 per cent per 
jo fl C trnip^rLitEire rzic above the ntc-d temperature. 
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Ftiltrj 

Hire output fmm a rrrtjh-rr circuit is pulsating ifir, To render this in the 
fern Lif smooth tillering ij^u^t Ur applfod., Whibt this may uul hr 
Mindly necessary for valve ppeta.tion H ii ii absolutely cicf^iiUTy to 
ciimmw (ckt at h?st reduce) the 'huin' eontEtiL tif <1 at pfnrcr supply 
applied to various stages of a Lrauumcuer or receiver riicuiL 

Eflective amooLhiiig cHT the supply is readily achieved hy means of a 
Mpagttr-i^ufwhich may be either or two-seetiooi:— 

F %- 7"3- lingle-ieetiun filirr is generally adequate for trtaumtttfl, 


i 

I 

-*■ 
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^ M 

but |bp two* section circuit b prr.frj jbEr for receivers, The additioo of a 
^bleeder’ resistor La ^cticrdly renr-mmended,, lcr purpose: facing tn dh* 
obaj^c diE c;i|?:icEtnsT, when the power supply Li nut m use, The value of 
ibn bleeder resistance should be duMeu so that Et draws 10 per cent, or 
t™ of the rated output current nf the supply. {It can be cakulmd 
directly a* tonoR'l ohms, where E is the output voltage, ud [ ia the 
Lniid current in milKampt,) 

The ripple vnitogc mu mini tig will be governed by the valued nf 
the capadiuq-i and inductance. Typical values ipc E pfd for the 
capiiiratcir? (although Ct can be reduced to ^Jd in the two-section 
circuit),, with an Endue tau™ uf so to jo hrnrics. Ripple voltage w±U get 
smaller as ca padHwa and inductance arc made larger. Few problems 
art imjEmrd in matching component values, and satisfactory 
smEmthing 15 readily obtained. Cupaeiior-inpuE liLtr-r circuits, however, 
eshibLt poor vfljtaffrp^gition pfopertie-* when, used widn varying 
loads. 

Thu cAakf'inpvi-jiUtr provide* better voltage rtgulmion, but lea 
rffnedve smoothing. Again It eon be ftagb-jcaion nr two-sectlou— 
Fig- The twa-Bechun dreuic is gcuEraLly superior as regards uftnoih. 
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tewo ujFru&i 

ing. Note again the use of a 'bleeder 1 roister to dhchoTg* the capad- 
tor(i] whm the puwsr supply is noc in m 

The JiiBt Inductance- with advantage, be ef ibe ^dogbig 

rljuL.1: 1 type—that ii p having ‘twinging 1 ehaffacteristi.es ovrr a tatagfi 



of about 5 to .20 henries over Lhe full output cumrnL range. The highest 
value will then appty Mini Lbtne is no output Load on the power tup 
ply other than the bleeder restiiar, Thr? efreond choke should then 
have a- comunt Inductance of 10 to ao henries with varyieig loud 
currents, 

WEth this type of dicuil it b po®iWi to use capacitors with Lower 
rated vrdtiw ihaji those necessary lor a cnpacnLor-isiput JlEcirr (wtucti 
have to ha% r a- higher ruling diajn tfie peat transformer voll?ge) r Ht>w- 
evtr, a similar high voltage ratbag b usually advised, as in the e^enl of 
failura th= bleeder resistor the wltups wr^old rise to these peai 
figura* 

Ouipvi Vrfitigt 

flaricftlly, the dc ouiput voltage is nl?nuL 0-9 times- the ar voltaRe 
acroaa Ibe trutsformer secondary in the cose of -a rici^lfl di-::de or budge 
drciiii; aud about 0-43 tame* ih^ Cl' vohage across lhe Irarafnrmer 
Kcondiiry in Lhc ease of the hrWg* circuit With capacitor-input 
filters, the secondary r*u voltage required b dm* r/0-9 or i-i Llmta tlic 
rrquu-ed dt ouiput ™ltagr fc to nlluw Jbr voltngK dn>p^ In the rectifier nud 
filter EiLr^Luts,, and i\i the liajufcrrnier ilaell- In the case oF a eeutre- 
tapped drcuii. dab voltage const be dcvtloped across. Each aide of ilvt 
secondary centre tap P 

With a choke-input filler circuit IbLIown-nsg ihe r«iificr ? the required 
ttranflfchrtner secondkry vultage tan bo calculated directly from ] 

9 r 
























IB A hi IADECI 


+El ) 

iLhJO ^ 

where E full load imf sceotidary mlt-age- 
E = required jfr Mitput voltage. 

• llie wjjeh circuit vodtage will uinaJLy 
im anything- from 5 to f<J per cent 
btgherj 

lix “ voltage d rc-p in tbe reeiiiitr, 
Ri, Ra = rcsianmce in filler chokes.. 

A bailc crirtfiod of obtaining vcJiage liatiKiMfao is by ibe use of a 
voltage regulating tub# ir. peries wtt h a. IlmBting realtor^ at shown in 
Fij^. 7,5, The jbm 11 ;j I (unregulated) vnhage needs to be luglicr thm the 



atariing Vtdlagc of the tube, width is uirmlly aboui 3a per cent higher 
Ihjm the operating voltage The value of tbe limiting resistor is thnsrji 
to just pass the jnn.11mu.rn tube current wlmn there is no load current. 
With load added, the tube LiLr 1 ibrn witrk to in minimum current 
cojilLiL iciri. Witliin tikis rang* the voltage drop oT the tube is coiLsiani, 
tlLui prr.iidinR a paint for tapping off a siibitferd voltage, Yollnge 
re epilation btLc^r ihan, id per cent enn readily be achieved ^ and with the 
tubes mi scrips, stabilization is further improved down to about 1 per 
Genu Tbr use of two cubes in srrie? jJsq enables lwo different values «T 
rrguhned voltage to lx lipped, one From each tube P 

Fig. 7.6 lhows luow Zener diodes can ahu he used to ilabili^r a high 
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lcj]eJu3l supply obtained from r mains transformer. Tbe low voltage 
Zener dii nil's (Zi and Zj) art: simply connected in back-to-back con¬ 
figuration across a low voltage -winding on the transformi'T. 

Bifa FoAj^cr 

Bias supply requirements a re basically :i hind VolBIgjE of the mgiii rnd 
value bo set the operating point of a valve. The output should be well 
fifien-d, and cipi^dmr-ijipui fUicn- irr cQjiuuufUy preferred. A bleeder 
renstor is effective eu a voltage regulator micr it pnTvidrai i at paLh Eroin 
the grid to the cathode of die valve being biased. However, to be rrully 
effective this will nred 1 Inw rrsiii&nec value so that the current Homing 
through die bleeder resistor as several dnuri 1 tic minimum rj id eiiFrcnt 
elj be expected, which is wasteful of power. 

Tel pnrLkijhir caim% dicrdme, Li may be expediepr to adopt more 
efficient methods, of hi.is voltage sUibili^alLojs. Two such stabilizing 
circuits are shown in Fig.. 7.7. One use* a. trLude u is inguinal-, -md the 
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0 th>rt fL \Tt Eiilsf, The latter ir only applicable where the v^lia^e and 
current ratings of ibe tubes pernm their appUewlonr 

V^p Dizidm 

The conventional type of voltage divider Ei ha^rl -on she circuit 
ilMWtL in Fig. 7,8. Bareilly i| com prise 5 a -ent* of masters [or a resiaEOf 



wiiti a serin? nf topping points), from which voltages- lower than the 
input voltage can be: drawn by connecting Ed an appropriate tap. The 
end rcaucor is ecniiiiered auly oi a "bleeder 1 , Lurrying a hinrdrr current 
which i* normally 10 per cent or Ifv of the total bad current The 
values ofresiflton required then follow ironic 



Rg = 


Ea—£c 
iii+j i 


E— 

I fc +Ii+I, 


Voltage regulation ix vurry ponr with vnbagr divider? of this type 
because the voltage taken from any tap depends on the current drawn 
frum the tap (.md will dim vary with varying load}, Tbua, vtWthi they 
am kiicLlsIjLi' r^recmklanl Euad application*], addEciunoi voltage mgLdasjni] 
would bnvc to be applied lor imbilizacidki With, varying loBtk, 


M 


row 
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ftectificpiean ahki be used as volia|^-muluphera,m integer faeEore—a 
£ket which can often be usrd in advantage; It ii i^aiible, For example, tn 
accept an *r input direct into n Tectifier circuity witlwjuL feLaving lo 
employ □ trojuftriiner, and obtain both rttiahcaljim n.nd vultage 
duabling. Such a circuit ii ih own in Fig-, 7 ^ Each enpadtor is chared 



^-75 



separately to the nacne di voltage from the two diode* and then dif- 
cbir^fcd in series into- liar samE luad circuit (thus doubling the de output 
voltage obtained). 

Fig, 7., 10 show* a.n i xLenuosi of this principle, istiLfrEng four dindet 



The output front dba efreuii provide.! boib voltage doubling and 
voltage quadrupling. 

As with voltage dividers,. voltage multipLirn lend to offer pour 
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voltage regulation, although this is toa raa/Led with silicon diod^i 41 
tumjiarcd with diodi- valra and nut Li] rrrtifidfr, 

KmldtJl j i B^p/iu 

A simple type of variable voltage supply Ibr use wIlEi a constant 
voltage powtr supply u atunm in Pe£. 7 . 11 . Tldi dmdt eUmiiusiei 



BCHM resistors n* a source of vohagc dmp and as a cMucqimnicc main- 
lAina 4 HitMturtuELy cmatain iouiW impedadiee. Vantage regukatkiti u 
ilso provided, iti well n_i vntcage variation via the variable mehot, 
although die degree of aiaihEikaLkiin, -will deteriorate with incraning 
voltage uu Itpur i Ii ls p tetwtr, another GfenrapE-e of hgrw simple cLrcmta 
enn oiltcL Lt oartl i.n provide ^oluiioLE to particular requiretnirois in 
Lrauithici^r qiidi'or reedvex working, 

SoHEof VUp* i/iii/i-r Saftphtu 

The huai nr supply far i r nka CcLLdi id he regarded its boo critical H nd 
eaHvpnirndy supplied direct Tncwn □ irparait low voltage ™J on the 
m.nin* tmmidi'JiJLf, wtrfimil FectUncarion. Ai a mitum-uni precaution, it 
ii generally d-psimble to use separate heawr applies (e,g. separate 
transformer c-o-ilay ibr oseillamr val™* and voltage s-iaMlijati™ may 
t^tJ] 4Jk> be eoniidcrLtl m a method of further Improving the overall 
■lability of the tLajpe(n] involved, 

A usiLpIci circuit which offers eotmidexaLjlc priraiWlitiei iu elds rtip^e* 
if rtitm-n in hjg, 7.1 a* cmplerjfiftg two Tawvt diodes iu iMci^fcp-back 
bridge dreuit configuration. The vnrbhlc roHitor 0 !_ls a* a trimmer 10 
up the druid l, lu value being about ao per mat of [he total resistance 
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value of the lower arm of the bridge. Voltag* itAUliptifni of better than 
1 per cent is daimed for this droJM r with a transformer voltage change 

oTupto [Jprrc^n(. 

Travutsp Pm*f Stifrplitt 

T run si ml or dredw require only low voltages mid thus cocmideribly 
simplify power supply requirements, particularly .i.-; only j tingle 
voltage is usually required. They may, Iniivavit, be fed [mm a mains 
lupplyp to whirh me similar requirements apply as regards reclifca- 
tion and imaofhing,. lollowing the mains trauiformer. Fu; volin^c 
itabjli^atjon, a Zeoer diode is tuaraisHy employed (shr 7 r nrr s:inr|r is 
virtually liie eabncrrpan of th* tube in higher voltage rircuils}. 

A typical modem trandstor power supply dre-uit is ihown in Fi%. 7.13, 
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which i i also Birtitihlfl Tor miOTporating electronic smoothing. There sue 
numerous variations on a similar theme but, in general, shunt regulation 
k Lakiii^ preference over bcMlm negulaticm, ua this will permh the- c.™ipi±t 
cn ihori-dncittt^d without damage, 

A very much simpler system ii shown £u l"jg. 7.14, which merely uses 



blf-wiw r?f:Eifuciitidn fnJhiwod by smoothing and a battery of the saute 
voltage as the dc output ’Moating" across the outpuc. This buttery 
provides extremely good acahOIiJukin and nt the puimr time tan. aho 
ju ii ripple filler. Opwimr O^ m fact,. is not realty necessary, 
BadcaLly, in fact, the battery provides an additional source > «f power 10 
combat voltage drop under load. A iJjaulai +y*ltfn nf E fl^Kating" u 
bj Ltrry nerusai tlir twitpui ra.n equally well be applied to a full-wave 
rectifier output. Zener diode stabilisation can abo be added, ifneeeasary, 
Jbr an even higher decree QfsEubUi.mbij. 

Si ll?:■ i 1 c j 1 i■:;■ 11 i$ leap rpadily provided arr™ a direct battery feed to a 
Eramsbtfor circuit since conventional method? of Btabiliiadou using 
Zener diodes and raiatnrE almost, inevitably meau a Uige iurmaar in 
eurraiLL drain, fiEEiiwr lojuliEug Lh c. Lkiucric3 r Variuufl ingenious solutions 
h?ive been pnjposed to combat this, such as the use of current-limiting 
circuits (which also safeguard uanaiMon agninat overload/. IFig r 7.L5 
shows a simple low-lcsa srahilaxliLg dreuiL, based arcmnd the use of * 
Lraciaiatur m zl ciarisum current device, which cLiEL readily be extended 
to two stagw if necesary. 

It may be remarked, however, ihat good stahiluy Zmm haLtery 
supplies can be provided by d-iEKrimg Sjjeeafie typrj cd |chw volt Age celli 
wfcddj havesubpmutildty parallel load/ILfa ■risaraeleraticj, Conventional 
t«hbni-be-rypp dry cells nre basically pnne in this respect and oiher 
type* are generally to be preferred, if bulk is not a primary conaJdnj-a- 
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dob. Layer-type Lee hi an die* type dry bastericft, Lor example, come in 
convenient, small ■pn.rLagfn 1 for g-™h supplies. Up, All eijuivLitrrit 
battery in^ Bay;. nsckeL-cfldinium cells, would be- very much Unger. 
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AERIALS 


tj astkally any aerial u ^ wire: tbrcfligh whkti 1 /currents fluw a these 
-Dcurrenu dLEurr liring fed directly inln the wire from a btolmiucfhr 
broadening ®r collected by l3li- wire h&eLJTroiti tmLdonr present In Ehe- 
viciuity i^f die atria]. T-n to render the pri-fui-inance oil arc uit:;lL in any 
detai] it is timi nrecssary to consider the factors which affr.ct the propa- 
gatkia uL rj,riio frequency umver. Such wnvci, *1 has Bircady been, 
Explained (Chapter |} P radiaie fmm it Hoarse with the aptel gf Light,, 
with frtfintotj and wmUnglh inversely dependent. Such waves arc, 
howpver, subje-ct [oj 

i. whkh abo afteeij Lhe tfimlmty of the wrai This is 

usually tlf'Errmined with rrjpets to the hues offers in the ekctfoaiatk 
fi^Ld, if these are vertfoa] or perpendicular tty the earth's surface the 
ware is said n> be vertically polari^d. IF parallel m die rarth k the wave 
ia said iu be horizontally pol^ruod. I lie eletiLiii-rijiignedc o:ij:l|jh:.i ije is 
at righl angles to lIlc rkctro-itatk compuiwnE, and so the limns of bene 
of the dtcuu-magntdc field an- liorizontal with a vertically polarized 
wave fund vertical with a bnrizotitally poloriznd w^vc, 

4. fififftr'ftoti —at Hllfkcci of discOiLdumCy, tuc-h IB the Surface of lhe 
earth, aod at different layew of ionized air present in tbe earth’■ 
fltmq^here, 

krfrtKti&n —ipwlliodly when passing Ituough the ionized laypn bt 

{*&)• 

4- Digmrhan —or betiding: oF chr waves -canted by pq^rpng some form 
of Lijttii’t at a shallow angk. 

Significant aerial parameters arc ■ 

Jftfil* *f Jf.ii^iT-CiLirT. Thu Lj Lbr effective angle over which the rf ii 
radiaied, measured in a. vritW plane with ycijiccL w a tangent io tht 
carth b i auriac-e ai the trannnitijng point. It is noi neccsaorily * wcl] 
defined angle, bui mnre- a broad angular region, depending mi the type 
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nd" aerial The unglc of radiation is also drtrn-nined by (he polarization*, 
height above ground and the mmrr gf the sunrenitidEtig gjmtnd. 

fiindimtT—a* the [uiiem nf pnwer radium. AH aerials lend to 
radiate mim power in certain direction* than others and lIlus have 
directivity in both veriical and horiz&iitil planes (and .ill teterysnliig 
plim]. 

Twin types ofwflvis are actually produced by a radiaiii^g atrial, Me 
nf which travelling along the JiirDiw of the earth k uiilln ij i>h- grmnd 
■ttucf, Lff- w G r Fig, 0,i. The ground wave must be vrrticalLy polarized 



in order to induct a current in die gtmind travdEingf along Eul im-facc. 
Tlie ratigt uf i.uth a wxlvic drpcodn nu i cm :i :ii iin 1 nf the ground (Jew 
ccwrgy i% kai travelling over the iUTiacc d w^ti-T than lnnd r for exampk} 
and the frequency of the wave. At higlLer frequencies Eire rangt d mpi 
very rapidly, and su dir j^munrl w\ivc k nkivdy useJcsj fur Irequenries 
aboviz about 5 M Bz* 

Air wTivca (or sky wavti) may be transmitted cbrcct (e.g. D in 
Fig. ft,iJ h or be rtikcicd on - an ionic Layer in die eanJ/i atm^iphere— 
Re, There is ±ku lEic pasrihilUy of a\.\ ab wave paring thiongh one 
Eayu 'wlicrc it w\\\ subject tn rdrattkoj, iinc| then being i- lIIllL ed 
□ff a higher layer—Ra. Note abo that in the cnae of a direct why* (D] 
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diere may jlLm-] hr a component reEltcLed ull lEic <:aith r .i ; ^U& the 

nngr may be encoded beyuiirl “ILnr nf ughi" hy refraction., 

Ground waves are largely free from external ■iritcrfeneEice 1 , although 
tlirif sijLjjifu LiiLi r- r;ui largely he discounted Thjp uttlttur tEmnirnjssfom, 
D™t J Jsne of right" rilr waves Lin: Ebblr Ln l.* affected by local areas ehT 
atmospheric di*turba.rjrji: a which, can ai [ o affect the eileiiikin of range 
winch tnay hr pimrided by refiaedoji. Rt-J3tti/d ;br wara nre much 
more liable lo seasonal, ckjJ]y a and in some ca&w even hourly vfenftcHu 
due to changes liking pla5x in the ionized belt*. 

B*tbtr than get too IdvdIi *:d Jji i\u\ Endmii\ili-k j t concerned—which 
att worthy of separate study by the perioui amateur radio enthusiast— 
k is best for a aim pic- study to consider optimum tLUtdiricHu in termE of 
umn *mgk and other requiremcELti WhirJi may affect the performance it 
specific transmitting O^^ivrien. We then largely hive the gtntn] 
range cniLdirimu ihuwn in Fig. B.?. The-ground wave wilt give reception 
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over a relatively tlwrt distance, after which. Hut sigtiilfl w{|| be too weak 
10 be of mfeh use. Depending on Hun wave angle (ud the layer from 
which the air wave is rdlceled), ih*Tf. will then be a zone knmvn. is the 
skip jeobj when - : [ 3 m: lignAlp will be very weak, until ar mx greater 
-distance the reflected wave returns, Considering the jrparaft baud*: 

t‘$ MH& Low angle radiation o hn$t fnr Longest distance, High 
angle radiadem will cuiin lading towards the end of the ground 
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wit™ range. Waves at alt angle* will, however, be generally iefletLfcd 
and 10 I Eif 1 extent uf I Em: uklp JCLmr will Lh; Ji ]jr m l i :iL oij Sped Jill limi- 
litionB to angle of radial ion. Vertical polarization Li generally w be 
pfdeml, 

j-j j \fflz- Biuicftlly the hum oj for f8 MHz, with igtln a favouring of 
low angle radiation for maximum range. Polarization h relatively 

MpJifipOTliJlL 

7 AJfft, Angle til' radiation h treat limited to 45 degjecs os most higher 
angle radiation will not be reflected. Highfir angles mjty p however, fc« 
uKiJ effectively during sunapcL activity. Horizontal polarization k to be 
preferred, hut this is flat ntMBy a significant factor, 

MH Anglea of radiation shnuld he bckiw so dagrres fnr ittajtLmum 
rangr, hut j:Liiy he reduced for shorter dkaacci Maximum angle 
(beyond which reflection it lp#t) h about 30 degreet Polarization □ not 
ugndieiUL, alrbaugh borizontaI polarization » pKfcrmd, 

MHzr Low .mgSra of radLackjia are preterred for mrarmsm nmgp, E,g. 
not marc than i* degr^*, r^ust^ ar* Lngli widi higher angles. Polariza¬ 
tion is nut Importut as Jar as performanre is cn]it:rrnEd a but tna.y have 
some brtrblgf m TV uiLcrlereuce. The main thing up regards pnlariza* 
tion is that It should be tb* nmt ai lmtli transmitter and receiver. 

70 MHz. The lowest possible angle of radifetiott is in Lie preferred. The 
same 5?ommcnLi u& for iiEI MHz apply aa regards polarization, 


Fmgwng rwif A L , l nni r .ajj 

Considering an aerial wire cf infinite kngtli, die application of r/ 
III arte rhtl wLU I ijII 11 in eJk fdE’tll.lTkn of ^.I nrl i Ilg wavn uT rf iiLullIj the 
aerial length- Fip, ^.3 
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Any practical aerial -must necessarily have a finite Length, the effect of 
giving the aerial a definite end beiijjj to induce n ndteetinn nf current 
bade Emm dui cud. Tlirte rcflcedmii vt i II iliio siiprrimpoK ihemieivei 
uu i hr standing wuvet, producing a measure -nf amplitude merene m 
decrease, depending on the phate difference praenL, 

TIlg itiurt rignifiroml *'fTr*:t is prndiaprd when the aerial wire 11 one 
h^]f wavelength Jong. The effect 19 two current peaks coheidefti 

at the l-c litre, yidding chu typical r/cuerctLL and vnlui^r dirtriLiutiniur 
ih&wti in Fig, S,|, -Since (he field stse-npb produced by the aerial ii 

-* — ~N*LF MV£l£NGW — -f- 
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directly proportional to die rf current present, Lhu repraenifi an 
optimum coi uJIll-lili . Ii also Ibllows that the length uf arriuJ required can 
hiiiii]} 1 [m\ calniln ted n 5 one half lElc wavr-fength of the rf signal to he 
transmitted, reierred to an Liu: rrs^nimt aerial length, 

Sneh on act ini b Innwn ru ? kstlf-wm arraVaV, mens popularly culled a 
difmlt j"i±Ewi sometimes varioudy known aj a Hi-rtx arnal or doublet). 3t 
forms the basis of a uuml^r uF practic'd serial designs, and a bo a 
standard lor cuiaipariiriii nf performance of any other type nf aerisl B 
The free spjice r^idiatton pa ttern ofiyoh an aL-rial is *hown in Fig, 8,5. 
Tfir. rirdei arc leprcfinicjii^E ud" ulad J lebrT -nf radiation, from wlikh 
the directivity is fairly obvious, For c^-miplc K marinoum radiatimi b at 
right angles m ihr winr* vdth zero radiation along eEic direetkm of the 
wire ii*df, Thui if the aerial u wecical with mpect to the earth's 
itrrface; field aircnglh wih be a maximum in a horizontal direction, and 
unHorm in aJE LoimaibtaJ direction*. If the aerial is horittaotal, darn the 
re La cl ve field itrrngih will depend on the dircaimj of die receiver 
rdativc lu thr iranFmittirig aerial wire oiienuiLLiin, In practice, cf 
uju™„ cbe actual radiation pjiEicrn can be modified by rejection from 
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the ground, but theie will only affect downward inclined radiations. 
TEtia effect con be used eo retnlhree ihc air radijtioui at Lbe modi 
drairAhJc ungh—the luWei: the radLaiinn angle required^ the higher the 
aerial should be. 

It would a Uu appear at lint algbL that wmEr.a] nrrwigefilfflt uf die: 
Aerial would be iindenible to lu iri.msi ta| dnee this would concentrate 



tlkt ladiaciutu harizontally. However dua will tlIbo inerr^ne the ground 
fosse* {pArtkiiLn.r]y at I ii^Elcs 1 L'requctick-sj ajid so Dvcraff tiiere Li Little 
diUcrencc iucastFwhere'polari*aiicm is ncu imp?rLatu. Along Eloi i^ontal 
aerial Lj als* catier eo erect than a dmilar Ir-ngth nf vrriioat arrial_ Tlir 
main luniiaiinn vdib tbr hofL/untnl aerial is that iL will show incre^ing 
directivity effect! with inerrasinf frcquaaey* where ihc angle of effective 
radiation becomes increasingly loss. 

Tbft iLduri irtunaui aerial Eength rajuiied rrfnrs in Lh^ cfFKrLivE 
electrical length rather ihan lEu: physical ler^gih of the wire. The 
dectricai Length is nirived at by dedtidj^g an 'easd c□^^ecEion , I mm die 
cadi: Lila tv d pJaytieJlI LcilgElL, tElis quantity lsnrmaJly bring EjltetL tLa % per 
cpnt of tb^ cakulated physical length -r^f Table jou In g^ntral thii 
length ij calculated for (be mid-frEquency of the bnndi involved and the 
appropriate dedendum applied, df|H , iLd]i'i 1 g on tije xypt of aerial. The 
a;Lmr LcvaLmrUl applitl fbr otincr mrinunl kugLhs, c.g r fuM-wave Ct 
qnarter-wave arriak Thrrr b Jim normally munh call lo ihc a full-wave 
aerial, althcnigh a quarter-waVE aeriiil may be con\ r enienl where it is 
ijecrisaTy a or desirable, to reduce n^rlai Ecj^eIl. 

In eElui case a vertical aerial ii gcnrnally Emlii, connected directly tu 
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pajth lb mug'll tbr tuned Circuit — FiR. E.6, hi Wdrkusg thn provide* a 
'mirror image’ effect., equivalent m diiiLbhng rhe aerial length- fiori- 
KmtaJ quHrte-twwsive arriaSi can., hwrvcr, be aLuul^_r]y cffectivei 
Gmuiulcd iu, j ri m Is are particularly useful for luwrr frequency working 
(■c-E- 3"5 Mtia and particularly i a B MHz), i ty avoid, the excessive wire 
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lengths willed would oiImtwuc hr ufTElrd for ha lt-v.7i >, e aerials. They 
are &Ih pirtkukir]y pgpyUr for vertical r^f aeriali, especially tiu 
receiver! or transceivers^ although their cUkkiiiey in tu-di ca«^ can be 
greatly reduced ETthe set is not cujluc-culI m an efficient external earth. 


Asrzali 

The subject of optimum" aerial desigu is w wn p Ttq and needs con¬ 
siderable study, and experimental Ytrifniuticm, The relative newcomer 
to amateur radlu wewi 15 well advised Xq *tiek to simple, tttubliihn] 
dexign^, siirh ni the dipole, and aim at the best possible siting (drier* 
mined by practical tests. iFnetesaary), 

A well proven Tciftiidajd 9 drrign. for a irmlti>bu-ind dJpoEeis sbowo in 
Fig. 6,7. ir the length 1- ii made 5 c ft. ( tj L J5 metres) fc or guc half liiis 
value if vpu.ee 15 restricted, good reception should be possible nn -ill 
fennels km r-fl MHz. to a8 Mttt, The curraputidEcig length of the 
trader section is 34 fL (irn^G uetw) fcc an i>pen were feeder; or gg ft. 

r06 


a unit 

6 in, (9 metres) if a 300 ohm ribbon feeder is ujeA {A half-length aerial 
would use half these teeder Eengibi.) CpfUietthra ru riir tmnsmitmr from 
the bottom or the feeder |p tbr urrijil tuning lead con then be made by 
any Length of 80 ohm coaxial cable, up 10 a. maximum ntf iibii at 100 
feet. 

Such an aerial will, uf course-, be directional, since it is a borizonl-n-l 
dipole. If necessary h two or three such aerials can hr rrurLrd Lb diUcrem 
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pljgnnu-nU, arnuigidg m switch die trinisrnitter (01 receiver] from one to 
the other to explore directional pCMlibQilklr 
There are, of ooune^ many other forms of direction*] urrial!, und 
much mnrc- aicnpaei typa ljji tie used Jbi nA/J e.g. tele vision type aerial 
arrays. 


FtiirrSiDKtii ufriuii 

Remaining with simple aerial designs, the vertical dipole has omni¬ 
directional characteristics, the chief Li nutation being the Lielghi required 
fur haLT-wave resoEmnoe at abort-wove fpvqtiiiEu:Ei-^ r This can be halved 
by adopting ^ quaj^r-wavid resonant Length. 

The so-called ground-plane aerial is also widely recommended for 
lELulti-dircctiorjal DX (dkiance) v«>rkij=iR_ This comprises, basdcaUy a 
tingle half-wave munabl vertical length, tic rjdijLur r with fuur ru.cl i .1 l?s 
arranged at 90 degree* in a boruontnl pJnne, or lightly angled down- 
wards—Fig. BA These radial* ^-n= also of hrilf-wavelengtii length, bur 
imcorrecced (no dedeodum), The fe'ctid point impedance varies with ihe 
skhpE uf the radial!; 10 die impedance of eIlc c^ble murt be 

selected jucmrdLngly, cir the slope adjusted In arrive at a matching 
impedanoe (inerr^tiug lhe dowuward slope of ihe radials increases d^e 
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impedance), With horbontal radios the impcdiin^ U of the onSrr of 
20-]^ ohitis cm n 14 MI la half-w-a vt remianfl aerial, (id fr R u io, 
fadJaiijr Jrngi h). 

Amiihrr simple type of dtndjutf ncriaJ is the simple quad, eom- 
prfaign^ a angie loop «ur -djcmbLe Loop of wire in square cojsfigbrjijnn,. 
preferably roLaEjhtq- t ig« ILg. The die 1 in 1 mi* shown are oonfifte nl 
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with 14. MJ It. and 21 MILe working, The double loop -arrangement Is 
preferred foe pfeatcr gain, The modal cable ccutKctiQg fcu the aerial 
ptwjuld have an impedance of at least 75 ohmi f and preferably a some¬ 
what higher value. 

Fitter fj'w 

Transmitter circuits are 1 nmci .1 lly d^sgned to give m^jummn power 
ouiptiE fcirdEug Enid a. l«;u 14 if about jo ohms >.g. j>s iihms if p. widely 
used value), Lines connecting the tj tftLiiimranii to the aerial can be 
either non-rcsonant or refjmaiiL In the former case ad juiimcnt is 



Fig-, o. ro 


merely .1 matter of adjusting the termcnating rairtimee to match £he 
characteristic impedance uf ihn line, the ,1 f rial itself being resonant at 
the requiffid rrnqurnry anil tiir liatK su connected tlbiLt the atrial impr- 
Himec Weems' the right value when imlcoii at by lnc ELnf_ Matching is, 
however^ only possible lor one frequency (etpriralcnt in practice to a 
narrow frequency hand}, *0 that such a system is only itaitabie for 
WOl-kmg cm 1 in-r hand. 

Some typical non-rcaonjniE feeds zrr. shown in Fig r 0 ,tcL WErh a 
single-wire feed the attachment point oin be critical and also ibe feeder 
must run away from ik aerial at right ariglei for a suliH.uiii.il duiunnr 
En order to avoid inLrr:u:iinn. A vety good earth sxmnecdon is abo 
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necessary far saiMacmry optratkiCL With twuied wires, e-d3st3-r ji i;u- h- 
mrnl i.i piiisibli^ i\ir. wiira btirtg Selected fa hiv^ ,i singe impedance 

equfll (Id die nrfff 70 ohms impedance at the centre of the aerial itself. 
Adjustment of impedance mfitrh can be attempted L*7 Lniwuiinj and 

'feaidiig' d" the vriira wlperr ih=y juin thr amL 

Both these simple systems have a number of LimtaSiuiis and a 70 
(or 72} ohm co-axial feed is generally lu be jM-rfcrtad., Thr usurr con¬ 
ductor c*n be eprthedj if denrubk, to farm □ screen- 
Open feeders may also- be used, although here there is a dLlficuLcy in 
maiehinj ihe ihipedusiCc ili 0 M uf the it-LmsmiLsion line. Some pro¬ 
prietary feedm of ihir type may 1 ^ available with an impedance of Jo 
ohmi r but home-made feeder* normally haira much higher impedance 
due ed the aecwily uf employing practical ipadng fur ihr twfl wires. In 
tbb die some other means must be adopted to match, the line to the 
aeriaL 

OcLc HbtKiEi, again, is to fan out the #:inda of the feeder {Kg. 0,11 ) p 
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although a more satisfactory solution is tn iae the impedance-trana- 
formlng properties of a quaner-wnve line- This system is generally 
kfl&WtS OS i! Q-aEria] —ai Fag. 3-3 2— CfllHprijin# a quarter-wave 
3THfKM]jTar^; matching ii-elitm with t:Unr spaced nriiiriuctcin, 

Two-wire rtmamtd tin? configumioni arc ihown In Fig. 8. 33 - The 
bade advantage offered by allcEl systems me dmphdty -uf adjustment 
and OOUdderablc flcxiEnlity as regards [lie frequency range. nvrr which 
Eucki Jryvfetni will oprmiT. Either quarEcr- ut huLF-wave resonant liner 
can be indl P4 feeders* although with a suitable aerial tuner neither this 



Length nor the aerial Length is critical. Any marked departure from 
mount iWiz l.lL UieliclLl Ld ji f h&wtvffj upujt elm Idlajib: uf tlir feeder. 
The end-fed iype with idadUat feeders is generally known a* a 7 .*pp 
(Zeppelin] aerial. 
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Qtktr Tjp** 

Various other lyprf of ae-riali may be me d. The-subject b, m fact, s^c 
i^jibji admits Dfowuideinblc eapfirimrusi and det cicipme.nl., particularly 
to find An ntptinmn solution to suit Jcicat condition*, Folded dipoles are 
attract! s^ ibr example [Fig_ 6.14), using 3,00 cbm ribbon feeder fot thi* 


Y 


wajflemzTm 



pi?f| 

Flic. 


dipole iiaulf for an Inside (loft} serial, XlulEi-limiiil dJpolti are a further 
jraribilltf. 

MuM-band oprratinti is also possible on many ample aerials,, merely 
by adopting the principle u-f npEndLuij on harmonic frequencies, e«g, 
working with nsuldpEeB of a quarter-wrrv^IrngEb rquivaJEUT resonant 
Length, The mclhnd nffetd may or may not have to be changed, deed¬ 
ing on die lurnnonia involved. 

The fj p uf a simple aingir-wirc aeri-a-l CM! be quuied as an example. 
Designed as a half-™v* aerial for 3 5 MHx the -pctnal length required 
VOuM be approximately 1311 it. Thii eouLd equally well be operator! .u 
an rnd-fed aortal on 14, 2 1 and MHa- and u a quarter-wave 
aerial on. a j 8 MHv» in which case series tuning would havr m be used — 

Fig- fl.l 5. 

For further information on ihr speeishBedi subject of aerial design, 
Gipsuli dir BtiLfrc advanced technical wcuL; available. The relative 
beginner setting up Ins transnutring s-tutbin w-nuld be well advised 10 
seek the practice I ndvim uf d. loeid expert or moie exprrirnped amateur 
radio enthusiast. ITUs mn apply cc|miJ]y well to receiving aeriab. 


112 



Ricnuwg AfrinU 

Basically all the properties uf a radiating aerial apply t n idling 
aerials, and the optimum design of a retdviog aerial would be bnsed cm 
similar characterirtlci to that of a particular imnsmlLt^r. This can be 
particularly ugiuficHint where directivity and polarity Are Important. 
Howrvetr a reraivef aerial b likely to be eulkd upon to cover li much 
broader range. 

The fllmplcst form of receiving aerial is merely who of no specific 
length- Tl-iLa- acts as a conductor hjr » wide range of miJi.ucd wavea 
Basically the longer lIlc wire the greater die tuergy extracted by the 
acriaL, but this need not b* retried to exttrnirps. Because of the high 
urndtivity fi'af nksdcrn receivers relatively iliort amid lengths can be 
quite effective. PeribrnuLDce can, however, be improved cuiucdcrably 
by the use of tuned aerial* Because of ih^ grater aignai-temobe rtlflfl 
provided. 

In a -c?mplr:Lc iLauou, it is usually convenient m ue ihr same aerial 
for both transmitting a.nd receiving- This will be 3 Hmed MtUl as 
Trgarda the band[a) or dro^E iuterab :ccuJ logically erected und tt 
optimum cjuikditicuo. A limpli- change-over swiieh can then transfer the 
aerial connectk>ni fn uil transmitter to receiver. and ride versa. 

mere are cases. h£wrt*Wf 3 where u w:parate receiver neriaS may be 
pn-Jer^bJe, e.g. in the caie nf a dircctiDnul JimEaL It will be better from 
a receiving point of view if this aerial h deigned to br rjttrenindy 
directional at the r^prrtic of gain. Tills will improve ihr rigual-to-i™« 
ratio, leaving the rreriver circuit iLjdf to provide all the neera-ary 
gain- 
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Table ■>. I telA pH -9 


MHz 

jln^^TKi'v 4 _ rrfl"f 

Dtdfndua 

* 


/i. it 

rliiMm 

yi i*. 

i4 

B3'7oa 

uffi 3 

+-a6j 

>4 fl 

3.-5 


1+0 ^ 

0-J94 

1 * 

T* 

sa'493 

^ a 

[■067 

3 6 . 

1 V a 

CuT3-g 

15 a 

"133 

1 tl 

■4-* 

ta '^43 

54 

■513 

? 9 

41 

ta-jW 

S 

r m 

f » 

inu 

T13? 

a 3 5 

fc S5# 

I B 

31"] 

Jin 

*3 4 

-ajfi 

1 y 

BF r l 

rdOi 

a a a 

J 35^ 

1 4 

3 C"4 

j-cii-n 

^3 o 

■M* 

1 « 

*8-0 


IV T 

■“04 

IO> 

iB-j 

b- 3^3 

a ? 4 

B54 

■O 


i'Eifla 

1? * 

"B54 

lo 


aE5+ 

7 * 

-B&3 

1 

144 

4'04d 

i & 

■ Ldj 

4 


* In be ilnluc'cJ 1mm arilJmirLic leructb bn arrive at true Irnsth required 
iJLawLng for ead correction. Jilalt. End carKclioB doe* not ajifiLy ip iJir h 4 *t 

nf * £n r l> MtJaI. 
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OPERATING AN AMATEUR STATION 

F unctional req ni^citicinta of any operating station are that ihe 
rpedver ansi IfUftHTliUer should be iocaicd ib liiid: a way tbuLl clip 
control* arc readily manipulated m& ‘mid 1 , as nectary, with I be 
equipment aba Locaicd mi« iLi :ll lJn'tk h h minimum ofdelay in changing 
from iransrbiwicm to reception, and vice vena. TIlc space in Sen! of die 
equipment should be unduLtcred, teunnj r«n for rhe proper location 
of a tryp fur u* tnuknibiuh - plus vpacC for taking note*, etc. 

Th^uLincb ^f words cm be-—and have been—written about itiia 
subject ot 1 layout*; whether the receiver is besL lueuEcd to the right ofilir 
truumilter rather i hxn die Eefi. for ;l rightdiwided opcrMur} p and sc on. 
but haJwidJy [his is an individual problem, affected by such factors as 
the bulk of equipment involved., space avadatiLe, and whether or hoc h 

pemuiKUt Ujruut is III bt= planned triim 1b= pLart. 

The Imrt typo of layout as UFualty one whic h can be dsivd by "trial 
and error' methods:. trying which positions aeem best for die equipment, 
arranged ill lElh: available apace and L:uSi:d uiuiaud 1 table or bench ar 
which operator Mb r Aim for a fcfUAff nrrangpniraU which PWi 4 l 
excessive or uncomioTLahSe arm movements., or crossing Tnovemenii of 
tbe anna, Try to make every uperatkm involved as possible. 

No rigid initial plan will pmvide dre belt answers m jJ] these 
problems; -and cv«] experience will nut neresaarEly thaw whetfe--change* 
arc dealt able. A* a 'cfloifotter', the human being readily adapts and nm- 
fornu to hcefcuajy rnnvnmrnia,. even tF these involve a degree of dis¬ 
comfort or strain. The body will th*o tolia-atc IElcSc candliians, even 
though working efficiency may be impaired. Lncil for these 'physical 
snags-’ when fust selling up the: station I 

CerLun dervicra on aim be Incorporated to- improve cFhdrnry, 
DUb jn-Ly be easier to lead if angled aligiidy inwards the operator, for 
example. Changeover from era rami** Ion tu nrteiving b and vice vena, 
■: in bt speeded by arrajigbig [Ells to be aocompEished by due Ley itself 
for £W ' T Or by a vuai:c: u^niEcd di.lugeovcr device (VOX) fur l£iL-nphm:y 
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(although a puArtcHtalk awilch fin a miemphDDe is probably gwd}. 
Same DpccntriTTi prefer a foot-optralcd flitch far Etiiajigmver—although 
11 lLh doci [ict fit in w wfiEL wLlIl ibt faunging altitude many Dpcratora 
soon find Lhcmadvts adopting for Erfaphimyp 

IVofking Stthnifw 

The goJdffl rule .for ail do™ operator* with their Bret transmitter is 
4o be a ’iiftmer" Jim, BeLOiiw familiar wish the sEaaidaj^i procedure- — 
calls and ioiwm— bdnre bring umpled to project your owti slirijiti to 
unkmiv. n Ik^HEL Tttifl is particularly impiirtaiti ify&u are operating nm 
telegraphy, where chc iatiguage ii code* with the emphaiii on liie uae of 
a bb re via tiara.. Familiarity with tin? E:ode abbreviating ti -r.r.mi'juL 1 for 
proper cwiimiiaiefiliGD, although it will tiiku name time before fami 3 i- 
arity with aU lhe ablm^Liotia ii mastered. At Legist study and master 
tl»e 1 J1.LLN ones likely to be used, -md required,, firit. 

NntP, ei'h 1, henv Lttde ii also used in tefophcmy B A kliljoel calling and. 
asking for anyone hearing I dm id reply, says,, typically— U CQ.C 3 Q_CQ- 
Thh is WXYZ 11 (Lhe call sign nf thr ullLluei rr^unftitung), which h® may 
{or should) fallow by speaking tins phunrtirally. uid lenninate with 
11 Over”. (He may the locality of the stption before ‘‘over'). 

Thr eofrespondiag rzir c-iilJ vrtuW be: 

CO CQ, C.Q DE (a separation sign) WXYZ {Lhe call sign) K (for 
'wn*). 

rai l* should be kept ibnrt {s&y calling for about 10 Ko&fldl or m, 
foUowpd Ely 11 slnaELu 1 period or slightly luELfj-f of Usceuing for a reply). 
Hut before call is mutk a period of listening should. be observed first 
in Lrftfcr 10 check that the particular frequency is not already in use. 
Listen lung i:jiougb to cover a typical 'v.lU and repLy p perfodr TV 
original caller may be nut or range, but n rrplycEig station may nut* and 
yuu could break in cm th? reply with your call. 

Axisw^rLug a CQ_ should follow aLbilbu brevity, ming iLthlirrrviaitd 
code on ™, and code letters and a minimum of worth in telephony. 
Also follow any ansiniutitHas wliich may be given mgardbiR answering 
frequency. 

A reply takes the Ibnn of a brief ackn*wfodgem.ent. Ba-ftcaliy" 

“WXYZ" (repealing the calling staifon e.d] sign)— H 4 bLi li ABCD 11 
(the Tecdvlsig sLatiun cull sign), which can ihr-n Lk repeated phonetic¬ 
ally in voice; and firadly (or K In telegraphy). 

lift 


OPE MATIN 0 AN AMATHLJk MTATIOK 

The only elaboration on this Ubely to be neewiry h a repetitinn rtf 
your own call sign lm give him a second (or in poor oondirmtis possibly a 
third; chance to make a EioLr of ytnir KUutimi, In the case of DX n then 
locality could be added to your call sign. 

Nothing more ii needed. The contact and introductions 1 have been 
nude. 

Generally a CQci h looking for a- reply cm I hr umr frequency on 
which be is tranamiltfajf, To be sure of this ihc (answering) transmitter 
rjin he Spotted’ an this frajufiicy liy xcm beaiLnfi [he retrived Bjuid 
with lhe tmnsmincr vfo, Thje metltod uwd dlL*]-H"iarl i me. lIu- d«j(pi at'th* 
imuimitier, the t>pe timisKidB Laval ved, and the ctiiir^clcruiia til the 
radver. 

This may al*. Itaw to be done in rev^ni-, on vhf. If (he 

re^Lier a using n, t-ry^ic-.] cuntralLed transmitter, far eminjite, lie will 
pTahiitJy btri be on the- ensct fmjitcjicy and may have pmj ukum of 
'spotting' hi* trAmmittcr. Ln that cast thr ctfifi5ti.il Bender may fin* 
hive to ’hunt' on ridier side of his ariEin.:il frequency to Jocate ih« 
acuwerii.fi call, when he can etaswudenlly s.pot lus own trAiuaititLer on 
that ftequenc^f, 

TransmEuer spnitinfi iiliccomiag an inrrvaniiglyImportant terhmqiui 
la leAru .md apply iis freqitruLy atnbiLity brromi a a tnore important 
tcBlure of equipmem: design, and Tnceivcr deatgns b^rrmu: hmjpc diarply 
peaked. Transmitter dputuug must, howevci', aLwayi be conducted with 
tl.r irjiiiiiiitier otf the :ur (i,E^ the aeriiil dialed in inch a m.ininei tJiat 
it ia nnl radiatiiifi a signal dtfTing die ifHHting adjujinient; [a avaid 
'iweeping* the hand 1 ■: 1 iLtrncd with iiitc-rfereiKe, 

Ti^nstdvers simplify ii[>£ra[ion to -i eociaiderable cirtent, nut. cmly 
because af liie greater comp-'w:meffl cl th^ equipment but a;fo brr.niM! 
the dununittrr n^uency ii ladced m the reedvrr frsqueney. 'Jlus meara 
ih^t tuning Ln lhe (Weaver to a [urucidji frequency will ilLuj lock the 
tnnismicLi': oil to this iTvquEisiiy, J hu* iIlc two aEatv?n5 in cantncL arc 
operating on prerjicLy the usu fneqiu'iu y wtdioui die nceeaity of 
'apotiing 1 I be iramnU Lter, or uihug extra hand ipitr:. 

VVlien deiigned a. ub voice tracidtxb'UV howo'rr, iljci imtomatie 
■jq-j-H.i tjjLfi' does not neceuanlj' apply $■> rir. A tuned-in cw liaiunumnci 
will very likely be heard v a note, ftuLLeaiiim iIul die ugnnl is off- 
Erequcncy as fsu-aj the receiver^ is concrnu-el. Renmcng m uunsmit 
on the true fnrquency uf die no staLiun will then throw the receiver o£F 
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[fcq uency In the pobu where The bicombig ugnat is zero bear with the 
iwdver ^ffl, ;incS civ signal may h e hud at all, To oYcrcjonw. this-, some 
transceivers nrr provided with s separate control, often -called a ‘delta, 
tuner' to enable ihe receiver Crtsquertcy Io be varied by a.few kHz witb- 
jjlll dunging Lhe traiumkt^ frequency- The transmitter can then be ac¬ 
curately 'spotted' whitu relaming independent frequency tuning of the 
receiver over lLic: limited ijiil;-- j-eqiifrcd for iiiibhuitury cm reception,. 

Bmdiy should be mn-inliimcd once contact is esTablished, it is good 
general practice to limit single mminumonfl Id uc-i more than a bom 
thirty KCrjljiis at tin: must, ut 1 ahurLnr I Han thii if the iwpc^iry topic nr 
rndiapjige can be put over intelligibly, Long messages-even in tele¬ 
phony—can result tn port not bring asalLTifLated by the receiver (in 
murii bdormaciuii will m uhg tunc}; cxr \ i^rt nan bi„- k^t cwnpJirtely 
through hi dkg and interference (which can reduce intelligibility ct die 
complete message and make it dLflkuLt to gutss r nr even query dearly, 
dtc gaps), Not*, hx>, how brevity aim includes the avoidance of 
ujuiftTffifliy rcpcsititHin 

Ik use of air space is otherwise very aLuuLar io good miLtmcn in 
oedhuiry egaaVmatioti, Give tlwi irtlier fellow j chjLTLEC to "talk". Be 
dear a bait what you are saying or asking. And do nol butt in on oilier 
conversations l although there are obvious Liei/pilous liere, wElcu L £-nod 
maundfs’ djeUitES that yuu bull in at an uppinu pri^Cc pcii ei I B HP! In i be 
middle of a menage). 

Aa with all other B opciauMtaL techniques 7 ,, it u practice and experience 
which counts In lIl-u end. Nil :i i in mill ill 'Ixrtik Irajmng 1 i:uiEk acuiki: a 
CttHf|Kleltt :md confident -radio Dpcralor, Tm much wordnge on 
what to do and what not Id do r in fact, is probably more confusing than 
hcIpfuL There arc thing* to he leaj-iat, particularly 1 3 n: codes uw:lI . They 
heft! n j bemme 1 :l natural srpund larignagr— and I lie use of a language 
cannot be learnt properly from the written word. It has to be listened 
to, and spoken (whether in tcIegrapELy or code, III the case of "radio 
language 1 ) + 

THE MORSE CODE 

This is the original iriLipopbuc eode, subsequently arfupicd u an Inter¬ 
national radio eudt;, Aldwiugb grnf rally nrTrrrcd tn a* the Monsr Onde P 
it chwa differ in some respects from the original (although this is only 
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OFEKATitm Atf AMATtUH iTATION 

of tiislorle interest^ It ii a true intemadonal eorfr, reGCguItMl by all 
ermhtfiri, .lI 1 1 lough ccizLy br icLdividuat preferences Lor rendering 
of the numerals q and ® (wr alternatives in the ]sM helow'b 


A 

di’dikb 

s 

& 

riah-di-di-dic 

T 

G 

dalL-di-dah-dit 

u 


dah-di-dll 

V 

F; 

dj| 

w 

F 

dhddrdaJi-dil 

X 

a 

ftah-dah-dit 

Y 

H 

di-dJ-dl-dit 

z 

I 

dUdit 

1 

J 

dl-dah-dah-dain 

a 

K 

didirdi-Lial i 

S 

L 

di-rlah-di^it 

4 

M 

rlaLi-rlhtl 

5 

1* 

rlah-dil 

ft 

O 

dait-djfth 4 ah 

7 

P 

dl-dall-cLlJL-d.il 

a 

Q 

d^lL-dah'di'dili 

9 

EL 

dj^UL-dlt 

d 


di-di-dlE 

dull 

di-dj-rlih 
di-dl-di-dlll 

rli . jin k .itn h 

dah-d i-di-dah 
dib-di - d ab -tL&ta 
daii-dah-dj-dit 
d] nia h -d*h-cfch-dj(fa 
'Jj-lId-lIlvI i-I J-j r i -rl-.i 2 L 
di -di - d i *■ d ih ■■chdi 
di-di-di-di-dBji 
di-dJ’dj -dl-dl i 

dris-dah-di-di-dh 

jin k . H:i h rr hbh -rl i-Hic 

dah-dah-dnh^difi-dil {# Jah-dJl) 
dult-dils-dah-dah-cUh Img 
dab] 


The following is the usual ireaimeni of punctual™ in M<>m: 


QucsUun murk drth-di-di-dfth-dit 
FuM shvp 43L-t5nh-riL*ilah-dL-dah 

CuuuiLkp Of exclaniaDr^ n-jrk dah^cLd L-ii I-«Ii-d^|>-daJL 
E>trnkr dah>dj-di-dah-iJir 


Kate that a Morse mess^g^ cs cuinuiotdy sen! in abtewaltd code 
taiLguafi^ f uiber Iban letter for lelter, «4r ining ilse Q. code or recog¬ 
nized ahltrrviaiiiHil- 

The following spedfte iiljbwviataans oIfo apply to Menc proceduier 


(dJ-dah-di-d^li-ditJ ™a of imtiiipr 

Ah (di-dah-di-dj-dh) Wftif 

ffF (d-rdi^i -iah-dL-dJi) pixlmuliary call 
K ijdalt-dl-dah) inviLation imiuniit 
VA .^^J-dl-dolL-dl-dah) end of work 

Hgih.rl-i.rhti-lL. jlH l a bnHlk SlgH 

di-tls-dL-di-dldi^it ermr 
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AMATEUR ABBREVIATIONS 

The: following simple: code Ls widely used by amatcun and mEcmatfon- 
ilU y rteopiLced. 

AA Used alter a question Kiflifk to request repetition aT 'all after H , * 

AB Ulttf dCItr a qinatian marie t o rtijunl re periling of 'all bf-forc ,. / 

Alt End of transmltt™ 

SS Wa«V of atatid by 

BK To uiLcrmpL a tranamliiiicin an pmpro 

BN Vied ilTiw a quetuon tnftrb lO repetition of d all bet Vfecn P ,. 

_ and . . p - 

ET To separate ar|dr«Cl from feat, Of ICES fPMD lignaiUM 
C Yes 

■CFM Gndlnn, nr I ormhnrj 

CL t am closing cuy station 

OQ. General call to all ataLions 

DE Vied to separate the alkign of tbe station colled train Lbat of tbe 
calling nation 
ER EMcjjc transmit 

Lftdl Queryj ot repeat 

K No (ur W or J Lft* aJacail 1 Lu American practice) 

N No 

NIL I have TWLhLJvg m tend you 
NW Now 

OK Agreed, or ™ta 
R Received 

RPT Repeat (or 1 repeal) 
tfC TrafHc 

W Wonli 

WA WmtJj after 

WB Wflidi before 


The following abbreviations of 'amateur radith^c 1 am grnentlLy 
imdentDod by u3L En^rlidi-spi aLing- eiiihuKLi&Li, 


AB'f 

About. 

BA 

HufFer amplifier 

AUK 

Add*™ 

nc 

Broadcast 

A(JM 

Again 

BGI 

bmauLast mtErferen-ne 

AXI 

Any 

BCL 

Bmadcatt listener 

ANT 

Anteima (aerial) 

BCTiU 

Be teeing you 
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Ol-kli JkTjNTn AH AlfATETIB AT AT I OH 


UD 

Bad 

CLD 

GLud 

ufo 

Heat frequency raril- 

GM 

Gofid morn big 


lattr 

□N 

Good night 

BK 

Eneak-Lo 

GND 

Grcnmdi (eardi) 

DLV 

Relieve 

CUD 

Good 

BUG 

Scon-autuaifllie key 

HAM 

Ajiuieur IrilUluittCT 

CANS 

Hendphotia 

HI 

Laughter 

OG 

Cf^iJ-curdiulkd 

HFE 

Hope 

CK 

Check 

HR 

Here or Lear 

CLD 

CUled 

HRD 

1Frard 

CNT 

CuJLIiL'L 

HV 

Hnve 

CO 

flmral osciLlatr>r 

HVY 

Heavy 

QONDX 

Co*udjik>ru 

HW 

How 

OWE 

Guunlcrpobc 

IARU 

IrLtmunionnl Am-aieor 

CRD 

Card 


Radio Lniun 

CUD 

Gould 

ir 

RepedtErwi signal 

CUAON 

See you aifam 

INFT 

Input 

CUL 

See you lalcr 

MU 

Fuck- uperaku 

cw 

OutLIe LIKH11 W1MC 

LSN 

Listen 

DF 

DflP&Uticwi- frndLpg 

MNJ 

Many 

DR 

Dear 

MO 

Master OtoUiEOr 

DX 

1 ring distance 

MOD 

Modulaiinri 

ECO 

EfcciiffliHfliipW ™di- 

MSG 

Mrt!hiy.e 


labor 

Mill 

Metier [w inetrti} 

ELBUG 

Klrrcrnnic key 

NBFM 

TV-iutow band ire- 

ENUF 

Enough 


qneney modtdatMm 

FJS 

And 

ND 

N^tbing duidg 

FB 

Fifirr tmwinera 

NR 

Number 

FOG 

FLr»l Gkli Opera Ion 1 

OB 

Old boy 


dab 

OG 

Old dtajj 

FD 

Frequency doubler 

□M 

Old mao 

PM 

FrcqqJiifWy I3LOdnlit5ou 

OP 

(hamar 

FER 

Fur 

OT 

Old time# 

FONE 

Telephone 

FA 

lawyer ampbtiri 

FREQ 

FraqueiJrCy 

PP 

Pyih-puia 

GA 

Go ahead, ur good 

PSE 

Pkani 


tfKTilcion 

FWR 

Power 

GB 

Goodbye 

RAC 

Rectified (raw) A.G 

CD 

Good d. ay 

RAOTA 

Rai lnn Am.iini r Old 

OE 

0™d evening 


limen 1 AjacKdation 

GO 

Going 

RCTf'R 

RcocEver 
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HAM TtAQTfl 


RPRT 

Report 

RX 

R«drtr 

SA 

W 

3 FJ 5 

Said 

StG 

Signal 

HKEU 

Schedule; 

3 N 

Shd 

&R 1 

Scarry 

55 B 

Single sideband 

STM 

Statian. 

SUM 

-So™ 

S Vi 

ShorbWiiW 

SWL 

hhnrt-™.vK Eiftgni-r 

TFC 

TrafTie 

IKS 

IhariLki 

TMW 

Tomorrow 

TNX 

TJaanki 

lUi 

Try 

TV 

TclGviikm 

TV'l 

Hefevuinn inLcrfornuic 

TX 

Tranunltter 


u 

Yhu 

UR 

Your 

VPO 

Variable frequengy 
ofeillucoe 

W 

Very 

sv 

WntH 

WAC 

Worked all Contiirenis 

WID 

With 

WKI1 

Worked 

^■KG 

Working 

WL 

VViJi or wilU 

WO 

Would 

wx 

Weather 

JtMTR 

J rjji'smil ler 

XYL 

Wife 

XTAL 

Crystal 

YF 

Wife 

YL 

Yuusig lady 

n 

Ekat r^E^irdj! 

88 

Love And kje«a 


THE RST CODE 

Ttiii h s short and simple code- which may be interposed wiili 'radiocse 1 

Lu D:«^er Lj ui /.[jliilu aild .uis^vc n on the quality uf trammiHasin ft. for 

Readability, S for Signal strength and 7 ' for tone, each followed by a 
number designating quality,, the higher the number die better the 
quality, e^ t 

Ri Uaucadabk 

Ri Barely readable inrrujici:ijL wards '.nbcLirstwirl, 
it 3 Re-odabk, hut with considerably dilfiailry 
R| Readable. wLl h Miry little dUButllf 
R^ Perfectly readable 

Sigr.sili vwy barely heard 
Sra Very weak aigtisd 

53 Weals ugnal 

54 I air KfpmJ ifrefiglli 

5 ^ Fairly good signal nrength 

in 


4fHA^TIN0 AH AMATIVE HTATIOH 
Sri [ Scmd ffignal atrength 

S| Moderately rtnn^ signals 
Sit Strong signals 

S9 Very itPOfif cipuiJ 
Ti Eunruiely rough hiding nnLtr 
"J "'j Vrry rau^li urunuaifiii UDt£ 

T 2 Rough low-piieJi^d nr note Mhidi trace d! niiJiicnJi Lv 
'I4 Rather rough dr note, moderately ERUikfl] 

T.5 Mimnlty mnduLalad nuEe 
T& Modulated note* alight «nic^ of whlitk 
T7 Good Jr note, snujeatb rip pit 
Tft Good dt note, trace of ripple 
l L tire Jr note 

It win be appreciated that \l\t 'T' %Jials apply only to telegraphy. 
The ‘Readability’ and 'Signal Strength 1 pjrts nf ihc tadt may be uaed 
either vrilh telegraphy ftr telephony l 

The fallowing may also hi: appended to 1 L 5 T code niuwcn l 

X if the note appeari to be crystal conteolind 
D if there appr-ari tin be draft 
K ifihcniitt'dfcfci’ 

C if (fwrt is - ehirp' 


PHONETIC CODES 

Sanee many Letter sound vi:sy similnr trn (ckphoiay it ii often necessary 
to rpeJI uul winds or nanttl, iMB^-felter. fo pJtmlie substitutes 
Again, to avuid possible Dooftukm, standard phonetic su Itf»i Llulps should 
| M uaed, not those dcvhttl nn the spur of the moment I "J he (Wfowing 
two standard phnnedc Cfflici are in wcHrapread use and generally 
undent™!. 



ICAO code 

AKKI, cod e 


ijFrtftdl-T lv Woi!d ra^ra 

(hm? by radio 


jcnriui wbn t Ifrtpwgv 

.irtiGfjurj in U.S^t. 


nit jA* VL-.tui n'eAiiAr-. 1 ) 

and Ccn.vta) 

A 

ALFA 

ADAM 

H 

BRAVO 

BAKER 

c 

CHAALIE 

CHARLIE 

D 

DELTA 

DAVID 
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lEAll ELADED 


E 

ECHO 

EDWARD 

F 

FOXTROT 

FRANK 

G 

GOLF 

GEORGE 

H 

HOTEL 

HENRY 

1 

1NUIA 

IDA 

J 

JULIETTE 

JOHN 

K 

KILO 

KING 

L 

LIMA 

LEWIS 

M 

MIKE 

MARY 

N 

NOVEMBER 

NANCY 

O 

OSCAR 

OTTO 

P 

TAI'A 

PETER 

U 

QUEBEC 

QUEEN 

R 

ROMEO 

ROBERT 

S 

SIERRA 

SUSAN 

T 

TANGO 

THOMAS 

U 

uniform 

UNION 

V 

VICTOR 

VICTOR 

w 

WHISKEY 

WILLIAM 

X 

X-RAY 

X-RAY 

Y 

YANKEE 

YOUNG 

2 

ZULU 

ZEBRA 


THE INTERNATIONA! Q.CQDE 

Tlu: Qc^e \i'w finl introduced in 19ia ai aik code for 

ship radio operators to enable them lu cgtnmuniratc with tborc station* 
in different cqpfTjfi u Ecin>u| any LirjgiLiLg;r barrier, The code odftoAlly 
tainaLiird nf fifty ihrwdctler rigriD,Ls prefixed by Q_ (i,e P 'QJ identified 
1 he code, the two fulLowing Jc-lccm bcinft 1 h-r H^iihcnnt part of the 
signal] 1 The code ku qikq^mly imn extended anidetiUy in 
■nMUflfc com^, both njpcuiJJy and unofftciully (e.gf. by sifn-ih 
adnpird by amaCeurH to cover Ekuarioiu noc emhnicrd by the otikial 
code). 

The foUoivuij is an abridgnj Ibi ^ .f Q stejia Is most likely to be uke! f 
or heard, an wnuleur tninscni^iooi. Note that in the ntajariLy uf a 
[:■ ll r 1 i- 1 :cil_~i r signal can be a question or an answer, Lc, the «riginnl dgnal 
Imnimitted as a question u repeated iii an uniwer, with additional 
infbnnation added jj ^ppropdAU* 

Ia 4 


0FE-HA TING AN AliATRtJR tTATlOK 
QAM What bthelaiatavailablenieicomlij^Loi]nbtervauun dir (place) f 

'] he olnervatiiHi made at (tune) wru . _. 

QAP SbaU I listen, for yon (qt few . ) on- kjt? 

[ Jalen fur idd f-err far - -,} un-Ln 

QAR May I atop binning □□ the watch frequency far—minutes? 

Vuu may amp liUcnkig on site wntdi OcquciiL-y far—mm-uLcs 
QJty ] lire wc winked bdure in iJUt rnnlrtt . 1 

We have worked before in dm-conceft 
QHM I will time Emm die luu^b end uf the bind tDivarda blue nuddle 
(Used after a r.a .13 or C3Q..J 
QLF What JrLLjMUiiy it. lifting f 

He i| wng 

QJA b nsy RTTY (t—tape fe n—M/S) mmed? 

It b nrvened. 

QJB SbiLlI I uue (l-lW p a nsperf)? (far felTY use-) 

Llaa (1—TTY, 2—tepetf] 

QJ c Chml ymir KTH' { 3 —1C, a—aiiLDItcml, j— rc^xii, $ —PruHer, 

7—keyboard) 

QJI 3 Shall I transmit (t—EcEteH h 2—ftga) ? 1 'Fof RTTY) 

Tranmi-t ft—l*rtt*ra, =■• hip;- 

QJE. Shill I wind (1—wide* a— iuutow, ^- rm-rrci;- HTTV shift I 1 
VfHir KTJY shift Ss ■; j— wide, a— mirnw* 3—correct) 

QJF Doe* my RTTY Fignnl fJmh-Jc u-ul OK ? 

¥nor RTTY ai^LriS dirdu nnt OK 

QJH Shmli I rrannnii (1—toi La.pe fc a—teat lenrenct) hy Rl'J Vf 
Ttuumk (a—test lape, ^ ten lensntccj by R'i'i'Y 
(U1 ShalJ J truumit >Jtjci I iL1U>_■ HJn (|— mari r u ipa« I R'TTY hkdiJ? 

Tmniinit wnfart (1—mafk, a—ijMce) w^md 
QJK Am yuo receiving anvtsnvtnB (c—mint a^ipaee, met bias* 

4 spice hiss)? 

] am receivmp r^ntmuDua iE—arnilki j- I|fcice a ^5 mart hi^f, 
4 . —spite htaa) 

QLM I tune 6 h- amwetS from the toiv End aflliE bmad ?uv»iaxd da 
niidiJk 

QAtD I -wiL tmu Euf fljuwen from, cay fteqnejMry dowm 

QMH I ■wlIJ nine far answer* from the nuddle ai lliE band. tiTward the 

high Efld 

QML I wiU Euiie fiooi from die Nuddle uf [he baJid Loward 

the low end 

QMU T will nine fur inswen Ln.iffl my frequency npwwd 
Q_NJ Cm you cofiy me? 
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T 


CUfl YQU cnpy ...-T 

F ITftnhk 1 o ncipy ynu 
Unable to COpV- 

QRA What ii tbc name uf your Stafinn ? 

The niiiEie of Uiy itatinn b . . k 
QR.E How Ear nppnjjdjljfttely are ynu Iran my Station? 

The appronirTLalE dbuutcc i-CtWffln nr itaiinn H . n . ORUliC-aJ 

i'ii iLm (.or LUouif rrc*) 

QJtS Where are ynu. bound for and where a^= you frftnn .7 
1 am buund for ,, ■ fomn . -. 

QRL What Li jwSr olimal-td time nl arrival al ... ( fl F nver . *.) 
(place}? 

Hy tsidmatcil tilHC of BTTnl at _ . ., (or OVet .**) b . , - t 

buLLM 

QRF Are yam ntunlDg to - - - !.pLao:J ? 

I m returning L4> ... (place) ot 

blcLum Eflr.r (pliEe) 

QK G WiU *™ tell me my frequency (or th»t oF -, - K 

Ytrtlf CSact frequency {Of dial of ■ - -) u . . ■ kC- (w Me,) 

QRH liner my JreqiKPCTK ™T? 

YCHIT frequency viu itt 

QP 5 Hunv u die tone of my tramoii&HooF 
Th? tune Of your ErtuismiinDn u . ■ 

I. good- '-2- variable |J, trad 
QflJ Arc yoO receiving me badly? Aft my ugnali ™k? 

| arp receiving you badly. Your dgnaLs AFC WO weak 
Qlitw WHuai is the LnEaibpbiliiy oFmy tijpuli ypr diene of,. .)? 

ttw iiLLdJigjfcMliivy or ynur ilgtuib (at those nf+ # .] b . . . 
a, bad ft- pour 3. fair 4, grattl £j. excellent 
QJ?.L Are- you bu?y? 

] am bmy (or 1 *m busy with . . PI** do- nnt Interfere 

QRM Are you being bwerifered; with? 

(a. nil, a. slightly 3, moderately 4, icvtrtly 5. otrandr) 
Q_RJN! Are ynu truuWed by Ftaiicf 
I am rnn-ul iled. by static 

{t. nil a.illghliy 3. nodcratdr V 9.- e*Trrmtiy) 

QRO ShalI I mcnr-SHC tronupitter power? 

Inereaie mnsmLLcr power 
QP-F Shull I decrease tnmnnicretf power? 

LJccrease traJflfiHUttW pawer 
QE-d Shall I ™s fcita-? 

tftG 


OPERATING AN A M ATIfft ST AT ID'S 

Send faster [ r r P words per minute) 

QEJt i\jr vliu ready far auiouuibo npemUnn ? 

I am ready fair auEnmatic: npfl-iition^ Send- at ,, , wnrdi per 

DliDUle 

QElStk LhitrcM llUJ eignaL far llk by umaseiir cw and K - L'lY' itadofii. 

To be used only iii sititidons where there ij dn-nfer io human 

lift or safety 

QR.S Khali I send, mnne iLowly^ 

Send okore ilowly 

Shall I jLop jendJng-? 

Stop mndi-n^ 

QRU Have yon anything For tot ? 

1 have fiotbiriR- far you 

QRV Are you ready? 

I :i:n rciuiy 

Q^W Shall I inftwrp , r . that yen are calling hLm on , + s kc? 

Plcaac infuruL ■. „ that I calling him on .... kc 
^11X When will ynu cab me agiin? 

[ wlD call you again at .,, bourn (nu ,, . Icj 
QkZ Whn b caLILny; me ? 

You ape being called by * + + [cai - + + tc) 

Q_SA Wliia Li the sertngth of my signal (or thmE nf ,. up 
“I'he ilTcngth uf ynur dlgnoh (ur Lbose of ..} Ii ■ t* 

I. SClfcdy ptTdcptibfa a. went i. fairly guod 4. good 

3 . very i?aod 

QSE 1 Are my Ej^ruili ladut^-? 

Your eignab are Fading 

tjSD fa my IkEjmg dAedwe? 

Ynur Ifeylng ix defbctivE 1 
QSG Shall I tejfrd ... memg« at a lime? 

Send . + * Husain ai a time 

Q 5 H Are you able tn Junnc nu your D/F eqiuptrient? 

f am able to home on my LJ/F cquiptnen! (on staLion .. .} 
rkS-J | have been uuble 10 bitai in nn ynur (jarjeniadun 
QKK Com you hrar mr between yuur ijapwfr and if so can I hrenk cn 
(mi your tr-daiAuuMifOn? 

I can Jlcjij ynu bd-wctlS my break cn dxi ray transmissaDn 

Q!SL Gan ynu arknrmledge receipt? 

I am acknowledging receipt 

Q_SN Did ynu hear me [or .,, (coll dgnj ] nn ... Icc? 

1 did hear ynu | or *.. (call u rtl) J on .. ■ Ice 


12 ? 
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QBE Him you eosmnumratr. with H .. . direct {or by relay) ? 

I can LLUiiLU Liiakatt wltli p .. direct (or by relay through ■ »■) 

nsk Shall 1 rfthe call □□ the railing frequency? 

Repeat yi.-ur on the r-allinn lirq omuy; did uuC bear you fur 
have PatedM-Eiuiej 

Qii£ What working frequency wUJ you use? 

I will u*e the worfiflg Jrequjcocy ... be 
Q5T Cluing -pJL radio nmaLcun 

QHt; Shall I Mrtd or reply ffii thu frequency {Or uti ,., fc)? 

Send nr reply □□ thij frequency (or on . . - he) 

Q£y SEiaLI 1 tend a lerita of V'j tan UjLs frequency (or . P ■ k*)? 

Send a scria df Vs 013 thw frequency (nr . H . ke) 

QBW Will you send. on. ihli frequency [or on * - , he) t 

I am gotng to JCfld on thii frequency [ht OH - ■ ■ he) 

QSK Wdl yuti UvtEtt to , , L (call tigtlfl}) nn. ... ko? 

1 fljii listening to , t , (call oat... ic 

QjSY $kil I dilUlgC to crnjLsmiuiDJi □□ anoLbex frequency? 

Chang* to tfmuEiihHutJ OH ftnother frequency (or kdj 

QSZ Shall I send «arh word or L'ruup mOi e ilmn once? 

Smd each Word Off group (wbt [-or P 4 , Uoiraj 
0Ml roeua^ jiLunhcr .■ « 

QtL How many mrwjgei have you Lo send? 

I have . -, mmagea for you (cpr far „ -.) 

QTR Wtmt is the mrmL time? 

The comet iinw u - - - hum 

QTTS Will y™ stud your cull lign Itir Emunf purpMn or n lliAl yoUf 

frequency ran l*e measured liGM 1 fair HI , , P hdlUl) on P - - kn? 

1 wiLL said my -CRlI sign Far tuning purpu^o Or M) lIlAt my fre¬ 
quency may be measured now (nr at P „. hours) on , he 
QTU Wldi a re the hnora during tohieli your itaiHHt it- open? 1 

My nation is OjpCU fratTl p p * In - - - hour a 
QTV SfciAll T itand guard fur OH the frequency of. , * he I'from . -„ 
in. .. llAHlfl}? 

Stand guard fur me Qfl the frequency of... he {from . . . Cu houn) 
QTX W1LI you Irep your station open for further communication with 
:nc tj.ilI il further notice (or until . . . Ijuurji 

1 will keep toy frtADOn npen Ear furtlLer cummiUokaLJoil with 
you unriJ Juichcr noULC (Of unci I r P . houn ,• 

QUA Ha« you new? of, -, (tail aLga) ? 

Here JS hc^- 3 of... (rail slipij 

irf 


OPERATING AH AM AT I IT|t STATIC K 

QjbT Crh you tac ceLcphouy in. . ■ ■ ( 3 Rngiiflge} h with interpreter if 

btLuaary; if bg p on what liequeniaei. 3 

1 ran uk leJeplmiy in ... {languagej on ... bo 

QUH Will ^i>u give me the present barometric pressure at ira level? 

The prnHit hamnn^nc pr^Bre Hi iefl Iprel is ,, , {uniti) 
QUK- Can you tell me Lht coMliiou of Lhe ma -obicrvod at... (place 
or eo-ondJiLatfa)? 

The koi- ni,,, [pUice or co-ordiitatiB) 1 -? -., 

I will keep my xLatlon open for further eenUtnuiuLatlon with you 
imtil further notiw (<w until ... hooenj- 

These signals are olteu used in. a a Lightly different sense by amateurs, 
namely JU i]:ecLhr: xigiiab^ vin: 

QRA loEfttHML 
QkG frequency 
Qkl had -note 

QRM tmerfrreniM- rnom othrr nation 

QkN m 1 erfcrcoue from u LfiLUspli-eritf Off local dec fHcftl AppRtAtKli 

Q^QJ liigh poww 
t_>BP lew pewet 

Qk l dose- down 

QkX stawiby 
QSB lad Log 
QSP had ending 
QSL vejidcAtion card 

QSO radio cooLacL 

Q^P relfty mp*ago 

QSV diauge 43(f hqueiiey 

QTSI locatian 






















APPENDIX I 


AMATEUR TRANSMITTING LICENCES 

I t u i itatdtfrrf requirement that btEore itnyojie can opeme an 
anpitnir radio station in Crrac BriuLn he - nr she) must fint cbtftxrt 
nsuitable licence Imm ihe Ministry ol ['osla and Telecommuiikatittnf. 
Tbc hutk requirements for obtaining a licence arc: 

i P The applkajn must be over 34 years old. 

f r The P-pplicaut must supply proof of Lhiii^lj lULtioneUty, (Foreign 
amateurs who wish to opers.Ec in die LT_K_ P puch m during a rrmpornTy 
vMc t ciib apply fora special G5 t hre e- k tte r c alLsd gn and Sound Licence 
G). 

g. 1 he applicant must pass a wlItlco technical fim m inailDii, 

4_ The applicant mun abn fum a Mtftiw Code leil in order to qualify 
far a "full* licence, i.e, Amateur {Sound) Licence A. No Morse lest if 
required eo obtain an Amateur (Sound) Licence B ? or an Amateur 
(Television) Li Crime. 

.dtmafairf (Jd-ntidf) LiLCTirf A covers npe rati hot fin Mm p s-pccdi and radio 
Mepriivtrr (RTTY) in all ihc appropriate amateur band* jw TatJ= I lr 
Annual fee £3. 

Amaltur \S&utuf\ Litmts E covers spi-rch imtisoiEuuon only, restricted 
innai^Mii- (taqufiEi^pe; bJxhVe ^44 Nffk Annual fee £3- 
^rTKn^wr {JUpuQ I sane# C if avail able to Jbreigu amateur? fnr uxe in 
the U.K. 

AmAlsmf ij Tdifttijitt} Lurart —cnvrrs tdcYWotl nprralicm at frequencies 

above 144 Annual fee ^3. 

rinwfrar (iSwnd 1 AfoArfel Litmx —if available to applicants already 
holding either ao A or H Boom Tor mobile cue of ihdr equipment 
La cat*}. Addition j 3 fee £14*. The sitme ratridfan* apply in the 
op-ks oF B lic^ncp holders 

Am 0 wr (Mwritimt) Ltifmt —covers amateur operation on Bridlh diipa 
in the following frequency bands: 

7 a ^4, SI, ffE ajhd [44 MJTf; and St GHi 
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Ill I 
* l l t 


l 


l 

I 


i i i 

s A A 


! 

A 


3 

B 

A 


s 

f 

A 



s' S| 

1 H. 

* .£■*" 

>- he- <- 


-S3. 


fffSKj 

lljlsj 

£ £ £ *B 5 £ 

£ f f f 


S ‘HSliltH 

] I % t | I I I I 4 

■I I ■ S' f inthHiiiOOfi^Q 

rs + *-e ? + K S 

" "“"i - ■ ++ s?s#ss 

h !— ** 


in r. ^7 

®3 £ 

* "f.r; s'. 






































MAH RADIO 


71 # T§tMal E&tminniiim 

The written aninljiJikjn Which has in hr. framed btfim any type of 
irtiMirirttrif Licence can he obtained if not lightening. It i* merely 
desigurd tn rmurcr that wnuM-bi: operators ofnn amateur radio station 
have a basic faiowledgr of the technical ttihdilkmj involved, and par¬ 
ticularly iJ^cir itspcntibilitLa. Part 1 nf the examination syllabus ia 
ronfin^d id ft study uf i — Ciecmiflg Conditions and 2— Transmitter 
Interference. The examination paper contain! I wo queltkiW on Parc I 
subjects, one Invariably dealing with licensing conditions and the other 
dealing with Branuniiti T Both triLUt ht answered. 

Part II of the syllabus deab with technology, altbo^gh oh a fairly 
elementary ham. In die examination eight questions are set cm separate 
lechnicaJ rntgecU, but nai-ly rix have in Lkc aLCrmptud. This choice can 
be very cncounging to anyone Wmk - on a particular technical ■□Eject E 

TElc whole v. ] in rn esaminadkiE last! three hours. A pars mark must 
be obtained in bM parts to qualify, It a thill no guod bdiig aEiotig on 
'practice' 1 (Part L) and weak on 'theory 1 (Part 1 I) P with the hope that 
erne will balance die otlier. 

The Mw Uj* ii token sepftnitdy, md mm be passed wilfrin the 
twelve months the licence is applied for (he. Sound Licctie* A), 
To poai dds tdt the applicant must prove himself (or herself) capable 
of sending and receiving plain U&fuag* in Mo™ at jil average speed 
of twelve words per minute, 

Eumlua thins for chi- Radio Amateur Licences are set twice a year, 
itiEin | |y in May and PrEirmlirr, by tlir Oly acid GuiIlL] of London 
Institute, Electrical and Telecommuiucnrioit! Branch, jG Pcuilajitd 
Place, London U'.]_ It Es not necessary to attend at this particub-T 
add rr.is . as the ^seisin hiatai in i:an hr ukrn skrtlJlfl hfO Lilly tiiTOUghout the 
country Ht various local centres by arRngrrnnni; with the I j: teal Educa¬ 
tional Authority. 

The Mutse trsL is HgwudfttalLy a Post OlTicc (practical] exantinatio-Ti, 
ll enn be taken at Yltiooi times throvgW-it thu year as the Post QSIcc 
H eadquarters in London; or at the following places; 

POST OFFICE CD AST STATIC K SJ! 

Amlvmk, Angiwcy 

Bron-dstiurs* Kent 

Conud, Argyll 
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Hjghbridgf* Somrrsei 
Ilfracombe, Devon 
StnciH-havH'iL, ELibc&rdinefihire 
Strnnraer K Wigtowialiiir 
Mahletbcirpc, LincolEL 
PenEaqw, Cornwall 
Vrnoior, isle of Wight 
Wick, Caithness 
WThiitey bay, Northumberland 

hA»jo suKvmr okT- oryioEsr 
Belfast 
Cardiff 
Edinburgh 
Fal mouth 
dttgow 
Hull 

UvefpooE 

Newcaath-ujujc^Tyiic 

Southampton 

MB AD F 0 ST CFFlCfiiE 
BiniLlnglumi 
Cambridge 
Derby 
Leeds 

Manchester 

QtiEtgtl involved anc £3.30 for the wrium examination (with a 
EjnnlJ additional fee usu-il if liiktEL at a Jocal cf nircj - r and jF-a+oo Jot the 
Murse (at. 

Pri-jfiininj/ar i'lur F.DjmDiitJ'apn 

The amount of study requiTY-d to pass the Radio Amateur*! Lxa rai na¬ 
tion can, of course, vary enormously with individuals- —nnd particularly 
with ilhcir initial Ititowiedge of radio and radio technology. Otftaiflly 
previous knowledge is helpful, although the syllabus subjects will stall 
need careful atirely in order *o I* sure of a 'pasf standard, particularly 
in Part I. On the other hand, it is quite possibk In 'sLart fr.im scratch" 
and complete the exantinatEon cmuft spiceeilfully in a mailer of mrmtln* 

m 
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by attending evening classes at a local TeelLtucal College or GoJlr^-c nf 
Further Education,, or even by taking a 0urre±|jiiiidvrir4! raiursfi. 

SfiLT-tuiiirm u also prrfcclly fcnniWe, particularly if the individual 
coaicemecl already has some background Ljowledge; of radio techmiOCT 
nod an entbuiLiuifi for die subject. Mi-iubrrihip «f eh* Radio Society of 
Great Britain will tw: especially helpful in this care, ns this Society 
publishes a comprehensive study guide Lulled J7 lt orr.f 1 

JfjfEltoifnctidrr JlurjudJ und n ill nr iiival uVIjIh: I >:,:■! :>l;.i aqid booklets. The 
Snd^ty n.bn Sponsors the transmasdon by amateure thnna^sit die 
country cA' Morse practice lessons intended for begitnaers. 

Luea.1 amateur radio elnl»i r.an abn be * further wurcc uf’personal" 
contact and hetpj and a number also organise specattl lectures far 
beginners. 

Lcai-umg the M site Cede and Moraf npemting technique li almost 
purely a matter of practice. Thn may be covered by college ™tia, or 
again can be self-taugbE. There are tiuirucr-uLia pubUeaftoui nv&ihebfe on 
this lubjoet, ohu grjxmnphcHic records and tapes for training in receiving 
Morse Hgn.ils. 

The standard required to pass die Mutt tret m 
], Thirty-iix words with *iq avmLge length of five letten per word 
must be received in three minutes. Up to Jour errors are permitted. 

3, Thirty-six -words with an average length uf five IcrlErm per wuitl 
ittUJt Ijc sent In lLiivi: mitiuhst Up tn foa.ir corrections may be made in 
rending; but no uncorrected errors are permitted, 

3- leu groups of live figures must be reedved iti ch:c and a half 
iiujiu Ltts r Tu-u trrcits are permitted* 

if. Ten groups of live figures must be sent in one and a half minutes. 
Up to two corrections can be made in bending; but no mhCuiTreEcd 
errors aje permitted. 

fifm fir Itegianfri 

It is usually burst for beginners to plsui to take Uu: wrimcti t^mEuailon 
litSL TJiL'Jip JuErjrCI Lu arhieving *l pjxi p U> UiIch thf Mnne Ml »t the 
k :i rbra( su i i ;ih le opportunity thereafter, There tt no reason why Morse 
should not be studied at the same time as the written syllabus radicj 
than icgardiELg it as a "sepaia ut r subject. If MAhac Ei studied ficSL, arid 
die eseamiitatiott Lahru ani] pajwnd., there u jlvray?) ibr pns^iliLHty that a 
Mlflequmt failure in ihn written ewnmatinn can rault in more than 
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twelve moiLdiJ elapsing btfcift tli v written cxarnjnaEion c-nn be udren 
again, and pwed. In this caw ihr Morse test would have to be taken 
again to come within the twelve month interval required. 

JVtffc. Licences issued describe in detail ihe conditions- which apply to 
the opentikm of an MUiteur mdo itatton covered by lIlle particular 
licence- Extracts of these conditions are sent with the piiblicatim ffito 
Brcojnf a Radio Anwina t available fm un request from the Ministry of 
Posts and Td«ommumc*tions. 

SYLLABUB OP THE RADIO AMATEUR EXAMINATION 

Hie exanunutioTi w u FA-SS fxwniriatinn nnniiBcEng nF a slngk question paper 
□f duce huuna duretiun, E^eh paper lj divided into EWfl parLS. Part I cnnlairj 
nnly twn queitanni, earh nf ihera oninpulmry- Ih™ qurjrtincii will be drewn 
fry icj I ten id i and 2 of the ryUabua. Pars IE coming of eight qiae!tions h drawn 

freon the irmaisuEig it rim nf the jvIlllLus, nf which bus <hUv ij;>:::tid be 
■tiempted. 

C;uLdid;i ica a_nr expeuted » jdJcvc a pass In each uf the Farts separuLdy 
and failure in ridier Fart enc.LiJj taJLurc in the e3a.minj.LiDn u a whnlc. 

itUaidi: 

PART 1 

1. i.+r-mjj"rt/ CLindfifiojIS 

C^coidLtbaru (Lcrmy, porrvlucnu and limitetioiia] laid duWb. by the Minister 
in tine Amateur (Sound; I Jr™^ thr porprar Ihr which the Lransr 

nut ten nuy be used; EVpft of sigS'iab peicobiible; type^ of CtniMKiU ; power; 
I'rrqiLnnry rnncrnl and mrj3snrerrMinli; nvriid jjlll uf Lnlcrlcrcjitc ED odirCr 
nations, partlcuUrly In binds riur«t with nther aertires; qualtikatinoi nf 
operator*; hocpbkg wud uic ufCflJI alglU, 

ji. TnmnnrAfiiT 

Frequency stability. Avnidimre nf hormnnic radiaLlan, asid. nf interference 
hy ihook. caeEtation^ use of bey click filten nnd oihrr inr-im. at' pm™iing 
spuiuaiu cmuaiuEiL. Dangers uf c^ cr tnadul^laDih. Iks'ices for a ed iting intern 
Ferencs with nr.ir-hy audio and le-JrvLiicin Tcrcjvcra. 

FART II 

^ El ram/jrr EUfthnty rf4j' M&gnrfim 

Elementary thcLry -nr -el<jeEridLy; eot'idufEOrt and insulfltnn; unctis 
Ohn>'| Law, roiitoiii in icria and paxaJJd. I r awcr; FcmuinmE nugneti and 
ckcifO-DfLAgnett PMld thwr L4« in cadka wnrl_ IVipuiy ™lb; Self UftJ EJIUcual 
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ipiil ijrcurjLC ; lypta oF inductors Ultd 111 reiving and: ejutu milling tirOuta. 
dpftdtAficc- criQatruclinri uf ™Iikji Lj-pca of tspoclkNl Jtflrf chdr arrange* 
ulolu ibl set its ud for p w rnll r l 

4. Ektfvtnttfijt A(J*T#£tong €\*rrtnf ~Ihiajy 

ALL-msjnjn^ current Jultl AlCttimtillg summit UiWH 1 ' iiurapci rating 

clrc U ilF with induruincE, Enpacitaiuce and. re us lance. lEnptdAflCt, rciulliincfi 
cnupltd tanCuiti, iCCtpEGF and pqoctar dlttUti, Tbc ixaraRwmr. 

T^mnmnK FfllrtU umf StMi-CCmdMetoHi 

Quirarbfiriiliu and ciwniLiuJ cmirixyeLmn of [riHAillCiH* ^mi-COnrliK-t^T 
ditidci,. tllCHIlilMlk diodes trlwfcf arad rr-nlti-cdcrtrade vlba L’js nf menu- 
conductor devices and vdvci tu uictlJuLini., ampliJitra, drtCCttHT an.d [i«- 
qiltTKJMlhiRDgrra, Tli^lfwtwi™ harrncimci- ] a iuh-pisl]; power rrftifkaiikwi L 
jlabiliiatitxFi and =j:ilnjlI r i .u.; lyptCfd p*j\r£l padft For fow-poww tmjumJilm 
and rnpwi, 

6 , /Mla It™™ 

Typical JtCthTPa; principle* and opcmrinn oTTrRJv and superhfftcrodyEiE 

rpceavan. r.iw. reception. tiLLuricrcEiLC caused Ly rtCClMtJV 

7. £rar jkuriT drintranil'm 

OsrdUfnr Edreucta; nf quartz cmtal tn caaitraL oscdlalOTr. FreqilfJIrCy 
mdEipUm, ptirwer amplifiers* !S.leiJvodj of keying - iiP-nimittenL, Methodi nf 
jnoritilatiun and typea aI ernhednn Ln current use. 

0 , ^Vc^a^iiJEoif 

NflELUTC and pi-opngahofi of radio warn. Ennrapheric and txnpeaplieric 
cojuILcmhu ml their efibet ou prOpagadciiL. Rtlndonnhip hptwrfn vrair- 
Icnglh, fioc|Hency and vdncLly nF prapagatinn. 

■p. dmoii 

GoEfUnon typo- of receiving and tnaiurniUing amak. T fttlimM fla Una. 
Directional systems. ActulI cuuptijLy, lu Ultra JUUl rpj| imntili^rA. Mai^ddn^. 

IO. Altamrsmndi 

Meuuremenj of frequency. Operation nf simple Crc^ucELCy Bit [CM (ind>-ld- 
■ng rrysLu] cwiiTolkd types) j UW&Fvenders and other mterpnlalLmn snethoda. 
ArdJklal atrial* and die lx UK far lLllLnu 1 lip EPiHWrnJtltrfr, \ltamLnranent nf 
cunrELt and voJtarre at audio and radio froquoidtiL Mva^uremthE of pOlW 
input In the final cugf kj) oF P- irapimitter. Uk nf caLhEx£c-ray oscilloscope 
for the cmaiiuUioji QJkJ mcajunzureni oF wirddmu 
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bRIfllH Cilll sign!! 

G for England 

GB ipetud riactaiu Mid othibilfoni 
GC fur Channel Islands 
CD fur Iile of Man 
01 for Kmilijcm Ld&ud 
G M fop Scotland 
GW for Wiki 


Engluh ciill sLjbtiis by date: 


Ga foUov<wi by two Idlers 

1930-39 

Gj 

I& 37 - 3 * 

v* 

1936-39 

Cl 

£ 9 at -39 

OS 

tgoi-ag 

Ofl 

' 936^37 

Ca followed by thrre letten 

pr^t^gg 


Ijyfifi onvonb (SuuEid LjCdVDC C ! 1 

GC 

JT for Ajflfttp^r Tda-innn f .\rmtt fnilfl 

1 pb4 on. 

GS 

I[^f rii'ivvanls (SnuJid LiLoi£c BJ 


The follH 3 Mfing ii tlic ymj'3 in which lidlnwed by Uirtt kttm 
lequtjiccs began; 

GgA 1941G 

TxjD tjH7 

CjG 195° 

CgJ 195.3 
G a M 1957 
GjW 15,67 
CaY 1969 

<39 
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WORLD GALL SIGNS 


Aj ItoLswana 
ACj StkVEm 

AC* TeIcc 
AC Bhutan 
AP CangUrlah 
AP Wcsl PalLawiTi 
EV FnniuHa 
BY Chirm 
CB Clide 

Cbli>, FBSY, LA, LU-Z, 
OM+ UAi p VKG. VP0 r ZLj, 
0j .An l arc Li La 
C£0A Eukr Idand 

CE071 Juan FemMHfcx 
Aft±jpclRgn 
CEOX Sail Fdb* 

CM, CO Cmlm 
CN y 1 0 r g. Mdithtcd 
CP EkiUvLn 

CRj FfldlaL^irae Guinea 
CM .4 Capt Verde TsLandj 
CE5 IVindpe, S*0 Thom* 

CK6 Angola 
CR? htu^iuaLbjqUB 
CRfi Portuguese TaUUf 
[!Kg Macao 
CTT1 ltirtu|(al 

CTsi Azote* 

CTfl UMdn Islands. 

CX Uruguay 

DJ k DK, DU I3M Germany 

I5U Philippine Islands 

£A Spain 

LAG Balearic Islands 

EAfl CfiJUiy liLamb 

EAc? Koi 

EAn Rjn de Otlp 

LAtj SpJUUiii Marate* 


IlAO Spandih Gum* 

El Rqiublic of Ireland 
EL Liberia 
F.P Iran 
ETg. Ethiopia 
F France 

FB 8 X Amsterdam ami ftt, I'atd 
S-B0W CpOKt Itianti 
ppgx Kerguelen Islands 
FC [iiwnffirial) Cactiea 

FG 7 GunikLoupe 

FH0 Comoro bhjtld.1 
FKB New Cwfedooui 

FI JI Frenda 5otfialil*nti 
FM 7 MfUtnifue 
pCHI QLppetEon Idond 
FOfl. Fjpfichi Oceaaii 
Fffl Sc. Piera and 
Miquelmi Iilfu'bdl 
FRj Ckwi™ Islands 
KRj- JuiiO dc Nova 
FR 7 Reunion 
FR7 Tcoraclini 
FSj Saint Martin 
FW 8 Wallis and Futuna Islands 
FY 7 PrttKh Guiana and InLni 
C Kiiiflam] 

CC Coerruey and DepCDd^oi:« 

GC jersey Inland 
GP LdEufMfth 
G 1 N uiUlU-ll Ireland 
GM S<viknd 
GW Wales 
HA h HG ttunzny 
HH0 lidrtcntian 
EIH SvnLcerliUld 

HG KcLiajdnr 

HCB GaUpjLgcw Islands 

I4& 


AETKMUl IE 


HH Haiti. 

HI 1 jum-iiuL'an Republic 

HK Colombia 

HKW (ScnKS^BJ 

HKO Bajo Nuevo 

tfK0 Malpch) Island 

HK0 Kan Andra aitil Ptimdeiiria 

HL, HM Kora 

|| P E^inama 

HA Honduras 
S l.S ! halJahd 
HV Vatican 
HZ, 7 Z Saudi Arabia 
I, IT I Italy 
ISi Sardinia 
JA.JEL.KA Japan 
JTl MbnipiLa 
JW Svalbard 
JX Jan Mayan 
JY Jordan 

K f w Gsailed :Stftte» of Araena. 
KAi (SkKC43] 

KEb BfifcEr, Mnwland and 
men can FbnCfiix fsUn 4 * 

KLC 4 NarniA likjwl 

KGS EiBLCm Caroline Islands 

KOfr Watem Qandi IHT Itlaods 

KG4 OlMIrtaowijn Bay 

K (ah Guiuil 

KG 6 I a KAl Slantui Island 

£ 66 Rt£, T Slariana Islands 

KCrft:. KAi Bonin and 
VoleaTWi Hlands 
KHli Hawaiian Idan* 

Km Kum bland 

KJ6 JchnitirnL lilajid 

KL7 AlMksi 

EiMti MlOwsiv lll^ndi 

KF4 FuPrto Kkc- 

KPG FLlJin>Ta G«nip F Jnrvii I^laod 

KRb, B Ryiiikyu Islands 


K04B, HK 0 Serrana BanL ifid 
RonnaBnir Gay 
KS4 Sw-iui 3 jUh* 

KSb American SiiUKpA 
K.S r 4 Virgin Inlands 
KWG Walt Inland 
KNfip Marshall lilondj 

KZ5 Cunal Zooc 
LA Nnrfcvay 
LU Angrsitina 
LX Ltdectnboui^ 

1 7. Boil^aria 

Sf] h ^Al Ran Marino 

Si P4B EfllLTciii 

MF^CL Qptnr 

MP 4 SI, VS^O Sultanate <id" 

Muscat and; OjUAU 
MP+D h T Trucaal Oniaia 
OA Ptrti 
OP5 Ji'baimsL 
□E Auitrn 
OH, OF Finland 
OH0 A Land. Llan* 

OK CiecJwwIovatLa 
ON Belgium 
OX^ XI 1 Greenland 
OY FflW hLands 
tYA iJmiiliH rk 
PAO, Fl 1 Nttiierlandi 
] a J NerhrrLanda Ajscilltl 
FJ Sull MaiLTlMii 
FX Andnm* 

PY Brazil 

PY 0 Fernnodn <Sc NncWka 
PYO St. PeLer S 5t. Paid'- 
Rot*s 

Fy® Trinida^Le anti 
M artim Vu Idand* 

FZi K-unnam 
SR, SL, SM Kv.-ctien 
S 3 " PciEiulJ 
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STa Sudan 
m Egypt 
5V Crete 
SV Dodteailtse 
SV Cra« 

TA Turkey 
TT Iceland. 

TG Gup,rrmala 
11 Coaia Rks 
Tin t.j'irr-a la-aiuJ 

TJ {kmcroon 

T[j Central African Republic 
TN Cocmga Republic 
TR Gabnb Republic 
TT Chad Republic 
TU Iwy Cowl 
TY 1 labuEncy Republic 
TZ Midi R-rpubbe. 

UAtVV, UWa-fi, UN I Eu. 

Ennui S P F.£i_R- 
UAl Frit'iZ- Jotd 7 I^ifid 
UAa KiiluabL^T’Adjk 
UA* UV> UW* <3 Li Lie 

k-ii-F-B-R- 

UB 5 B UT 5 B UVa Ukraine 
UGa White Russian &.S-IL 

UP'S Azerbaijan 

UFS Georgia 
LI Lit- Armenia 
UH 8 - Turinnian 

Uifl Lkbek 
LiJS Tadiluk 
UL 7 Kazakh 
UMfl KiryiLiT. 

UG 5 Mckfcvt* 

UFa Lithuania 
UQp Lima 
URc EiibbLb 
VE/VG Cana.dii 
VK Australia 
VK Lord blowe Isbud 


VK. Watlll Illfi-TVdl 
VK-.> OJuiifimaj Iifauwl 
VK^ Gocoi Island* 

VL] Nauru IllMbd 

YKfl Norfolk island 

VKi| Piipua Territory 

VK^ Tcrntnrv nf New Guinea 

VK0 Heard Jilwl 

VK0 Macquarie I&knd 

VO Newfoundland. Labrador 

V F e Jiriliafci HotlduriM 
VFaK Anguilla 

VM Afidglll, lliirfeiida 
VftV Erl till l Virgin Maoris 
VPaD Donrimra 

VPaG GrajLflda And Dq™dcncLa 
VPaM Montserrat 

VPaK SLKil^KaAl 
WsL 

VFflS St. Vincent and 

□h-pendcnuL-ci 

VFj Turks and Daltttf J-lnndi 
VP? Bahfcflfla Island* 

VPB t'alibuul Idandl 
VFa. LU-Z South GcurglA liluuh 
VP*!, LU-Z South Orkney bLuufa 
VPS, LU-Z Soudi Sandwich 

iiLuvdi 

VHt, LU-2, CEo South Khedaiud 

Uondi 

V C'g Bermuda liUnda 

VO j Zanzibar 

VQP Agidegu and Sl. BfftUdon 

VCJ_d Mauridi.il 

VQfl RodrsL£uci Island 

VQfl Aldahra blanch 

VQy Gliflgoi 

VOq iJEsmcbtl 

VQfl fluguba- 

YQg Seychelles 

VIU Bi-LLUi Phoenix; Eslaud* 
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VRi Gilbert and Efim hUndi 
and Oca* IdjUMl 

VRa Fiji LLidlL 
VRi Fanning and ChruEnta* 
Tiliiwh 

VR 4 Snlnmnn hlandi 

VKji. Tonga Itklidi 

YRG FJtcairza Island 

VS 5 Brunei 

VSG Hm^Kobb 

VSy, A f l\ S Aden and SfKrUra 

VSpK Xamaran hlanda 

VSflM.SQ MaLlivc l=land=. 

V(j Andaman and Niwfcar liLaadi 

VU I DdlR 

VU Laccadive Idzuvdi 
W B K United Steto of A-merica 
XE.XF Meaieo 
XI .| JCevilb Gif^cdu 
XP (See OX) 

XT Yniiak Rep. 

XU □ambodia 

XN (Sm jWBT) 

XVi'0 ' Lan 
X2a- bnnM 
YA AfghaJliaCaJi 
Yd Jndnnfiia 

Y1 tmq 

YJ NtTVp" Hebrides 
YK. Syria 

YKYNO NknmguA 
YO Ruinauia 
YS f*alvradnr 

YU Yugcwlavifl 
YV VcBDirtla 
YVG A™ [Eland 
ZA Albsm 
Z b-2 Cibralur 
ZC 4 I'acc 3 R 4 ) 

ZE3;i LSambia 
ZD^. !Swa7ilar-d 


ZD? St. Helen# 

ZDU A^ucuil-im bland. 

Zl>5 Tliitan dn CnnEta and 
GOUgfl f-ilarlrU 
ZE Ithodesia 

ZF 1 C- 1 yjn 3 .i 1 I^nndt 
ZK l Cuuk Islands 
ZKi ManJhiki Islands 
ZK 2 Niue 

ZL AlirVI-niil Id. and 

Campbell Til. 

ZL CbaotiRU LLuidi 
ZL Kcrmadcc iftbmdi 
ZL New Zealand 

Z^ [ 7 Tukrku (UhImL 1 | i bbmdi 

ZP Paraguay 
ZSf, i p ^ 5 , 6 South Africfl 
ZSa Fniiet Edward atul 
^■larlnn blanch 


ZS3 Southwest Afrk-fl 

jA Moaaerj. 
gVtt Tunisia 
gWfl.XV Vietnam 
;-|Y tkiuvct Island 
4By Oeylon 
4U I T U. Geneva 
+W Y-nmm 
iN- 4 Z Israel 
r H \ Lib|i - a 
5^ X[ 4 t:ypnu 
5H3 TorufsuiyikR 
SN* Nigeria 

Malagasy Rep. 

§T M.mrhantn 

JU 7 Niger Rep, 

!>V Tofla 

5 W t Wcjtfm Sumo* 

5X5 UgBJ«k 

ffj^4 Ken jn 
HJj,-a,e Sn:nn.li R^p, 

5W6 Scntjiil Rep, 


H3 













HAH kAEMO 


(jiY Jamadei 

Rep. of Guinea 
7i K Laotho 
fQ_ NyaO&Sftftd 
7 X Algeria 
g jZ ¥ HZ 3audi Arabia 
R]-', ¥B Imtoneti* 

0 j (SffCEgJ 

0 P Eai-bidot 
so iScc vsgM) 
fiR Guyana 
aZ-t Saudi ArabUpIraq 
Neutral iCone 

JIZj, gKj Kwviwt/Smdi Arabia 
Neutral Zaire 

qAi, Ml Sari Mari net 


gGa Ghana 
gHt Mllcn 
rij j Zambia 
9Ka Kuwait 

gk^ : Kiiwmit/EMindi Arabia 

Neutral Zone 
uLl Ektfta LttFTK 
5M7 Malaya 
yM4 Sin^porc 
cjMb Saruvval 

9M8 -Sabah 
gNi Nepal 
qQj HrjK nfQiniju 
Eunuidi 
!j\ "| Rwanda 
3 Y 4 Tfinidad and. Tobago 


AAA^ALZ 

AMA-AOZ 

M'A-AbZ 

ATA-AWZ 

AXA-AXZ 


AYAAZZ 

HAA-B'ZZ 

GAA-O&Z 

CFA-CKZ 

ULA.CMZ 

CMA-tlNZ 

COA-COZ 

CI’A-aZ 

cqa-grz 

LSA-CUZ 

CVA-CXZ 

CYA-CZ/ 

DAA-DTZ 


INTERNATIONAL PREFIXES 


United £tatw nf 

UCA.DZ 2 

Amcni. lL 


.Spain 

EAA-EHZ 

Fakiiuui 

ElA-tJZ 

India 

EKA-EKZ 

Comnonwi^Lth nl' 


AiuLmluK 

EIA-RLZ 

ATR-nn:inc Republic 

EMA-EOZ 

Cltiiia 


mm 

EPA-EQiZ 

Clanada 

ERArERZ 

Cuba 


Klonxxn 

E 5 A-E 93 C 

Cub* 

ETA-ETZ 

Bolivia 

RUA-EWZ 

l F arLui^ucfc Oversea!- 


Fmvmoca 

EXA-EZZ 

Portugal 


Uruguay 

FAA^ZZ 

[ ‘‘jin-Arl.ii 


Germany 

GAA-GZZ 


Republic nf efifl 
PJuJLppusU 

Spain 

Irduud 

Union cil Soviet 
Socrmlilt Republics 

Labciia. 

Union gf Soviet 
SecUflft Republic 

Iran 

Union nF Soviet 
SoctBhaE RepuMHca 

Ethiopia 

EidunissJari Knvirt 
Soduliri Republic 

Upmhi of$*™t 
SoeiaUH R-rpsiblLLi- 

ininoe and French 
tiimmunity 

I?IU?cd Kingdom 
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HAA-HAZ 

Hungarian. PeopLc's 
Republic 

HBa-HKZ 

EwllrfrUnd 

MCA-] tOt 

V-marlnr 

HEA-HEZ 

SwLtacfJand 

kfa.hfz 

People 1 ! Republic OF 
Poland 

HCA HCZ 

Huiigiiinja People 1 * 
Republic 

HHA-HHZ 

Republic of Haiti 

MIAMIZ 

1 Vimi-nimn Republic 

HJA-HKZ 

Republic of Colombia 

liLArHMZ 

Korea 

HNA-HNZ 

Iraq 

HOA-HPZ 

Republic of Fnrarcna* 

IIQ.VIIH./ 

Republic oi Hoc id Liras 

HSA-H 5 Z 

TtiaikniJ 

HTA-JrlTZ 

Nicarji^ja 

HUA-HUZ 

RcpuNio of 

Eli SalYQtffc&r 

HVA-BVZ 

Valican City State 

HWA-HYZ 

FfFutee and Frecor-h 

CrumimiruLy 

HZA ] 1 / 2 - 

^airfi Arabia, 

IAA-IZZ 

1 Lilly and Mandated 
I'emtnnca 

JAA-JSZ 


JTA-JVZ 

^ 1 uiiurj]i.i-i PtOpLe 1 * 

Republic 

JSVA-JXZ 

Norway 

JYA-JYZ 

Jcorian 

JZA-JZZ 

Wwt New CSuinej 

KAA-KZZ 

Ujiitod Elateti of 

:\mcrica 

LAA-LNZ 

Norway 

LOA-LWZ 

Argentine Republk 

LXA-LXZ 

Luzembourf 

LVA-LVjC 

llthuanb 

LZA-LZZ 

People 1 * Rqx^lc of 

Bulgaria 

maa-mzz 

Linited Kin^deHn 


NAA-NZZ 

United Slates nf 
America 

OAA-OGZ 

Ptm 

OUA.OU/ 

LcbaiTwn 

CEA-OEZ 

Ausmjm. 

OFAOJZ 

Fin Land 

OKA-OM/. 

[Ivjechmkivakjn 

ONA-OTZ 

Bdgiiuit 

OL'A-OZZ 

D ex 1 mart 

PAA-PIZ 

NediAriajbdi. 

PJA-PjZ 

NctJierlnndi AntiLea 

PKA-POZ 

Rcpilbbe uf Iudotiedl 

Pi'A.PYZ 

ElrazLI 

PZA-PZZ 

Suriivam 

QAAQZZ 

(Service abbi e^'Ea- 

tinni) 

KaA-RZZ 

Unkijt of Ekiviet 
Sodidiii RcpnLbc* 

5AA^S«Z 

Sweden 

ENA-SRZ 

Peo[ik'i Rqmiblie nl 

PuLhCld 

SSA^SM 

United Arab Republic 

SSN^TZ 

Sudan 

SUA-SUZ 

United Anib RepubUc 

SVA-SZZ 

Greece 

"I'AA’TCZ 

Turk ffy 

TDATMZ 

Gu^LoHllFl 

TEA-TEZ 

(liata Rica 

TFA-TFZ 

Iceland 

tcatcz 

GutneDTuU 

THA-TTE?- 

l/'rrcic-r uud Frcndi 
[ jimmunLty 

tia-tiz 

Costa REcu 

TJArTIZ 

Republic mT Canmmil 

IKA-TKZ 

Franand French 
CbsutiJiinsty 

TT-\13-Z 

Central African 
Republic 

TUAfTMZ 

Fruiee,, Frendi 

ffimmnniFj 1 
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ham 

HAVIO 


TNA-TNZ 

RepubUe of Congo 

XXAOCXZ 

Fbrtuguue thTncu 


(RnuxavlILe} 


Pr&vimct 

TOA-TQ? 

France,. FfTOCiL 

XYA-XZZ 

Burma 


Co aim unity 

YAA-YAZ 

Afghan ii Up 

TRArTft/ 
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of radio control operation; how to install it how to make the most 
practical use of it and how it works. The hook has been extensively 
revised to take into account the latest multi-channel proportions I 
equipment for use in modal ships and aircraft. 


A comprehensive guide to the exciting hobby of turning a non- 
working model into a working model- This valuable book shows 
you how to fit motors of all types—rubber, steam, clockwork, 
diesel, electric—into many different kinds of models. 







